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INTRODUCTION 


Dissertation Abstracts provides abstracts of dissertations by recipients of doctoral 
degrees from graduate schools cooperating with University Microfilms, Inc. in the pub- 
lication of complete dissertation texts on microfilm, on Microcards, or as microprint. 
Included with each abstract is an indication of the number of pages in the original type- 
script and the Library of Congress card number. In some instances Dissertation Ab- 
Stracts will be found to be an adequate substitute for the published dissertations. 
Where it is not, complete copies are available. An author index to Dissertation Ab- 
stracts is furnished annually. 


The Index to American Doctoral Dissertations is a complete indexed listing by title 
of dissertations by all United States and Canadian students who were granted doctoral 
degrees during the previous academic year. It is arranged by degree-granting institu- 
tions under appropriate subject headings. An alphabetical author index is included. 
Please write to University Microfilms for further details. 


COMPLETE DISSERTATIONS 


Positive 35 mm. microfilm copies of the complete dissertations to which the abstracts 
refer are available at 1; cents per page. The minimum charge is $2.50 per dissertation. 


University Microfilms also offers enlarged xerographic prints on book paper from its 
microfilm holdings, of all doctoral dissertations from graduate schools participating in 
the publication of dissertations on microfilm. 


The rate is 45 cents per page including binding, with a minimum charge of $3.00 for 
each dissertation. The size of the pages furnished is approximately 52 X 82 inches. 
Pages are bound in soft paper covers. This added service makes dissertations generally 
available in printed form at prices very close to current book prices. 


Since the Xerox processor enlarges directly from the microfilm, it is a continuous 
process and for this reason selected pages will be furnished as photographic enlarge- 
ments at 20 cents per page for the same page size. Only complete dissertations will be 
furnished as xerographic prints. 


Prices for microfilm and bound xerographic copies appear at the end of each abstract. 
Please order either xerographic or microfilm copies by order number. This is usually 
the Library of Congress number which appears directly under the abstract title. 








Back Issues 


Libraries wishing to complete their files of 
DISSERTATION ABSTRACTS (MICROFILM 
ABSTRACTS prior to Volume XII) may pur- 
chase the following issues, of which we 
have a small supply, at the standard price 
of $2.00 each issue. 


Vol. Issue Vol. Issue 


XII 1-6 incl. XV 1 
XII 1 3 
6 9 
Index XVI 8 
XIV 1 XVII 3 
12 10 
11 
XIX 5-9 incl. 


A microfilm of Volumes 1-18 can also be 
supplied at the following prices: 


Volumes Price 


I-V (complete) - $10.00 
VI-X (complete) 30.00 
XI-XIII (ea. vol.) 12.00 
XIV -XVII (ea. vol.) 20.00 
XVIII 10.00 
XIX 20.00 
XX 20.00 


Xerographic reprints of the Index to Amer- 
ican Doctoral Dissertations, paper bound, 
can be supplied at $12.00 each volume. 


Vol. XVI (13) July 1955-June 1956 
XVII (13) July 1956-June 1957 
XVIII (7) July 1957-June 1958 
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Abstracts with the 13th index number, paper bound as the other issues: 
$27.00 in the United States; $29.50 foreign; c. the Index to American Doc- 
toral Dissertations alone, bound in hard covers: $8.00 in the United States; 
$9.00 foreign. 





TABLE OF CONTENTS 


The Table of Contents lists in alphabetical order the principal subject headings 
of the dissertations abstracted. For the convenience of readers an alphabetical 
author index is included following the abstracts. 


AGRICULTURE GEOGRAPHY 
Animal Culture 
Forestry and Wildlife GEULAGT 
Plant Culture . HEALTH SCIENCES 


Plant Pathology Pharmacy 
Wood Technology Public Health 


ANATOMY . HISTORY . 


HOME ECONOMICS ........- 
JOURNALISM 


LANGUAGE AND LITERATURE 
Classical 


BACTERIOLOGY 
BIOGRAPHY 
BIOLOGY - GENETICS 


BOTANY Linguistics 


CHEMISTRY 
Analytical 
Biological 
Inorganic 


Pharmaceutical 
Physical 


ECONOMICS vs 
Agriculture Electronics and Electricity 
Nuclear 


Commerce-Business Solid State 


Finance 
History PHYSIOLOGY 


POLITICAL SCIENCE 
International Law and Relations..... 
Public Administration 


PSYCHOLOGY 
Physical eee Clinical 


Psychology 

Religion Experimental 
Teacher Training .. RELIGION 

Theory and Practice SOCIAL PSYCHOLOGY 


ENGIN EERING socio Y 
Agricultural ‘ 
Chemical Public Welfare 
Socialism, Communism, Anarchism .. 
SPEECH - THEATER. oeneee 


Hydraulic 
Mechanical . ZOOLOGY . 


Metallurgy AUTHOR INDEX 
Sanitary and Munic 


FOOD TECHNOLOGY 








AGRICULTURE 


AGRICULTURE, GENERAL 


RANGE IN PHYSICAL, CHEMICAL, AND 
MINERALOGICAL PROPERTIES OF IMPORTANT 
SOILS OF BOSSIER PARISH, LOUISIANA. 


(L. C. Card No. Mic 60-2970) 


Mohammed Javad Abedi, Ph.D. 
Louisiana State University, 1960 
Supervisor: Dr. Matthias Stelly 

Ranges in certain soil properties of some important 
agricultural soils in Bossier Parish, Louisiana, were 
investigated. Particular emphasis was given to the kind, 
amount, and distribution of clay minerals and to the plant 
nutrients which affect the general fertility level of the soil. 
Three profiles were used to represent each of the three 
soil series, Miller, Yahola, and Red Bayou (now correlated 
as Tilden). In addition, data were obtained to compare 
0.1 normal hydrochloric acid with normal ammonium ace- 
tate as an extracting solution for exchangeable bases and 
to compare hydrochloric acid with 0.03 normal ammonium 
flouride in 0.1 normal hydrochloric acid solution as an 
extractant for available soil phosphorus in both the cal- 
careous Miller and Yahola and in the acid Red Bayou soils. 
These Solutions were used at different soil to solution 
ratios. 

Complete soil descriptions of the nine soil profiles 
were made, including location, texture, structure, consist- 
ence, andcolor. Determinations of total cation exchange 
capacity, exchangeable bases, exchangeable hydrogen, 

PH values, available phosphorus and total nitrogen content 
were made on each horizon in each profile. Mechanical 
analyses and mineralogical investigations by X-ray diffrac- 
tion were made of certain samples in each profile. The 
analytical results were discussed in relation to the source 
of parent material, development of the soils, character- 
istics of the soil profiles, and present nutrient status 
bearing on the utilization of these soils. 

More profile development was evident in the coarser 
textured, better drained soils on the Pleistocene terrace 
than in fine-textured, poorly drained first bottom alluvial 
soils of the Red River. The soil profiles of the alluvial 
Miller and Yahola series showed little evidence of profile 
development while the Red Bayou soil profiles derived 
from Pleistocene terrace material had distinct horizons 
which contained increasing amounts of clay with depth. 

The chemical composition of the soils reflected the 
source of the material from which it was derived. The 
relatively high phosphorus and total base contents furnished 
evidence of the influence of Permian Red Beds of Texas and 
Oklahoma on the Recent Red River alluvium. The results 
indicate that soils of the Red River flood plain are closely 
related from standpoint of source and time of deposition 
of their parent material, immaturity in soil development, 
high base saturation, low acidity, and kind of clay minerals 
but differ in texture andin the degree of variation of profile 
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characteristics. The mineralogical composition of the 
Miller and Yahola soils was found to be similar throughout 
the profile. Both soils contain montmorillonite, illite, and 
kaolinite in moderate quantities. The Miller soils are 
heavier in texture and are more consistent with depth in 
the profile than Yahola soils. 

The Red Bayou soils of Pleistocene terrace materials 
are markedly different from the Miller and Yahola soils 
in topographical position, time of deposition of parent 
material, degree of profile development, types of clay, 
and base saturation. They were found to be severely 
leached of bases and are acid throughout the profile. They 
are low in nitrogen and phosphorus contents and do not 
show 2:1 expanding lattice clay in the surface layers. 

Because of their chemical, physical, and mineralogical 
characteristics, Miller and Yahola soils are more fertile 
and, therefore, of greater agricultural importance than 
Red Bayou soils. 

By using results obtained with normal ammonium ace- 
tate as a reference for measuring exchangeable bases, it 
appears that 0.1 normal hydrochloric acid solution at a 
1 to 20 soil to solution ratio was superior to the 1 to 50 
ratio. In studying phosphorus extraction from the calcar- 
eous Miller and Yahola soils with 0.1 normal hydrochloric 
acid, it was found that a 1 to 20 soil to solution ratio was 
superior to a 1 to 50 soil to solution ratio in duplicating the 
amount of phosphorus extracted by the more commonly 
accepted .03 normal ammonium flouride in 0.1 normal 
hydrochloric acid solution at a 1 to 20 ratio. Use of the 
hydrochloric acid and the ammonium flouride solution was 
more satisfactory than 0.1N hydrochloric acid solution for 
extracting “available” phosphorus from the Red Bayou 
soils, especially at the narrow ratio. 

Microfilm $2.50; Xerox $6.80. 144 pages. 


CLAY SKIN GENESIS IN WISCONSIN SOILS 
(L. C. Card No. Mic 60-3175) 


Stanley Walter Buol, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Associate Professor Francis D. Hole 


Colloidal coatings have been observed on surfaces of 
structural units and the walls of root channels in many 
soils. The term clay skin is usually applied to such coat- 
ings. Although clay skins are often reported in field de- 
scriptions of soils little is known about their composition 
or genesis and the term clay skin is not defined in standard 
soils glossaries. 

It is proposed that clay skins be defined as the assem- 
blage of coatings of optically oriented clay, containing 
larger proportions of iron and organic matter than the 
surrounding matrix, occurring on the surfaces of peds, root 
channels and other large voids in the soil, and exhibiting 
abrupt inner and outer boundaries. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 
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Clay skins separated from the B, horizon of the Ockley 
silt loam, a Gray-Brown Podzolic soil in southern Wis- 
consin, were analysed and found to contain 186 per cent as 
much total phosphorus and 177 per cent as much total 
manganese as bulk samples from the same horizon. The 
PH of the clay skin material did not differ from that of the 
bulk sample of the same horizon. 

Field observations and over 200 thin sections were 
made of various Wisconsin soils. An improved method for 
impregnating soil samples prior to thin sectioning was 
developed. Colored photomicrographs of several thin sec- 
tions are included in the thesis. 

Thin sections were prepared from the major horizons 
of the Ockley silt loam soil. By tracing the areas of ori- 
ented clay from projected microscopic views of these thin 
sections, the volume of clay skin was calculated as 0.03, 
0.69, 2.69, 3.15, 5.27, and 2.05 per cent of the A,, B,, B,, 
B,, C,, and C, horizons respectively. 

Maximum soluble salt accumulation in the Ockley silt 
loam profile was found at the same depth as the maximum 
clay skin accumulation. 

Suspensions of clay were obtained in the percolate from 
leaching columns of “unweathered loess” and Ockley B, 
horizon material. The alternate leaching with dilute clay 
suspensions and drying of “unweathered loess” material 
produced artificial clay skins which were found to have all 
the optical properties of natural clay skins. Other attempts 
to produce clay skins artificially in greenhouse and in 
injection experiments met with only limited success. 

Differential thermograms of clay skin material were 
prepared but elucidation of the reactions involved was not 
possible. 

From observations made during this study, it is con- 
cluded that clay skins in Wisconsin soils are formed by 
the percolation of dilute clay suspensions, from which clay 
is deposited at or below the bottom of the solum as perco- 


lation ceases and the larger pores are emptied of water. 
Microfilm $2.50; Xerox $6.00. 121 pages. 


INHERITANCE OF PRODUCTION TRAITS 
IN BEEF CATTLE 


(L. C. Card No. Mic 60-2656) 


Ted H. Doane, Ph.D. 
Kansas State University, 1960 


The importance of some live traits in predicting car- 
cass characteristics in beef cattle was studied. Herit- 
ability estimates were calculated for these traits and for 
the carcass traits themselves. 

Seventy-four (74) steers and heifers were obtained by 
mating six performance tested sires of three classifica- 
tions--high, medium and low with regards to feed lot 
ability, to cows of comparable age and size. Three sires 
per year, one of each classification, sired progeny in 1957 
and 1958. 

Live characteristics studied were total type score, 
depth score, feet and leg score, low-setness score, thick- 
ness of the round score, and condition score. The carcass 
measurements studied were, carcass weight, carcass 
grade, dressing per cent, marbling score, color of lean 
score, rib eye area, and fat thickness. 





Significant correlations were obtained between type 
score and depth of body, low-setness, thickness of round, 
and condition in the steer data, but type was significantly 
correlated only with low-setness and condition in the 
heifers. Thickness of the round score and depth of body 
were correlated with condition in the steers. Correlations 
between live scores indicated that as an animal fattens, he 
becomes deeper bodied, thicker through the round and has 
a more desirable type. 

Highly significant correlations were obtained between 
grade and degree of marbling in the rib eye. The correla- 
tions ranged from .78«« to .94*«. This indicated that 
marbling was the main criterion for determining carcass 
grade in these data. 

The area of the rib eye was negatively correlated with 
the fat thickness. The range was -.31 ns. to -.73**. The 
partial correlation coefficients, holding weight constant, 
were similar to the simple correlation coefficients. 

The correlations between live animal scores and car- 
cass measurements were very inconclusive. The only 
indication in this study that a live trait may be used to 
predict the carcass measurements was that of thickness 
of the round. Simple correlations calculated for the 1958 
data for steers between thickness of round and carcass 
measurements were: grade, .55«; dressing per cent, .51«; 
marbling, .58«; rib eye area, .37 (approaching signifi- 
cance); and fat thickness, .42 (approaching significance). 

Condition was significantly correlated with grade, 
dressing per cent and fat thickness in steers. 

Heritability estimates were calculated on the within 
sex basis (disregarding years) and on the within year basis 
(disregarding sex). Estimates of heritability for live animal 
scores were: 

Weaning weight, -.10 (adjusted for sex of calf); 

.19, 1957; -.45, 1958. 

Rate of gain (180 days), 1.22, steer; 1.34, heifer; 
.98, 1957; 2.45, 1958. 

Weight/day of age, .77, steer; .68, heifer; .88, 1957; 
1.75, 1958. 

Type score, .92, steer; .11, heifer; 1.37, 1957; 

.40, 1958. 

Depth score, .54, steer; 1.00, heifer; 2.40, 1957; 
2.07, 1958. 

Correctness of feet and legs, 2.21, steer; .12, heifer; 
-57, 1957; -.53, 1958. 

Low-setness score, 1.50, steer; -.14, heifer; .75, 1957; 
1.46, 1958. 

Thickness of rounds score, 1.44, steer; -.25, heifer; 
.57, 1957; .15, 1958. 

Condition score, .43, steer; .91, heifer; 1.30, 1957; 
-.38, 1958. 

The heritability estimates for carcass characteristics 
were as follows: 

Carcass weight, -.53, steer; -.51, heifer; .31, 1957; 
-.42, 1958. 

Carcass grade, 1.27, steer; 1.43 heifer; 1.48, 1957; 
2.90, 1958. 

Dressing per cent, -.01, steer; .19, heifer; -.47, 1957; 
-.48, 1958. 

Marbling score, .10, steer; .87, heifer; 1.32, 1957; 
.65, 1958. 

Color of lean score, -.47, steer; .23, heifer; -.15, 1957; 
-.31, 1958. 

Rib eye area, 1.19, steer; -.04, heifer; .27, 1957; 

.69, 1958. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
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Fat thickness, .11, steer; .52, heifer; .36, 1957; 
-73, 1958. 

It should be understood that sire groups were small 
and a possible bias could have resulted from selecting 
extreme sires on the basis of rate of gain. Another bias 
may have been present in the heifer carcass data because 
heifers with the highest scores were retained as replace- 
ments. Microfilm $2.50; Xerox $5.00. 96 pages. 


TRANSPIRATION AND EVAPOTRANSPIRATION 
OF CORN AS RELATED TO 
METEOROLOGICAL FACTORS 


(L. C. Card No. Mic 60-2866) 


Leo Joseph Fritschen, Ph.D. 
Iowa State University of Science and Technology, 1960 


Supervisor: Robert H. Shaw 


An experiment, designed to: (1) provide basic informa- 
tion concerning the relationships between the components 
of evapotranspiration of corn under field conditions and 
meteorological factors, and (2) to determine practical 
means of estimating the components of evapotranspiration 
of corn, was conducted at Ames, Iowa during the summer 
of 1959. In this experiment, soil moisture used by corn 
growing in plastic covered plots was called transpiration, 
and soil moisture loss from natural plots was called evapo- 
transpiration. A high soil moisture content was maintained 
in both treatments by supplemental irrigation. The mete- 
orological factors measured were: net radiation, soil and 
air temperatures, wind, rainfall, relative humidity, and 
pan evaporation. 

The differences in soil temperature, plant development, 
yield, and net radiation indicated that different micro- 
climates existed in the plastic covered and natural plots. 
The difference in micro-climates was attributed to the 
treatments imposed. Therefore, the subtraction of tran- 
spiration (measured in the plastic covered plots) from 
evapotranspiration (measured in the natural plots) to obtain 
estimates of evaporation did not appear justified. Conse- 
quently, a statistical method was employed to estimate 
transpiration for the natural plots. 

Multiple regression analyses of transpiration on plant 
energy, wind, soil moisture, air tension, and the inter- 
action of soil moisture and air tension indicated that wind 
was the only variable which significantly reduced the sums 
of squares after plant energy. Therefore, a multiple 
regression relation of transpiration on plant energy and 
wind was computed. This multiple regression relation 
was solved to estimate transpiration for the natural plots. 
The difference between the slope of the multiple regression 


equation (for average wind conditions) and a 582 gm cal cm™~* 


line (heat of vaporization of water at 81° F) was 23.4 gmcal, 
for an average day. These 23.4 gm cal may be estimates 
of the photosynthetic energy, energy for heating the air, 
and energy for heating the water to 81 F. 
The cumulated value (May 22 to September 9) of the 
ratios of estimated transpiration to evapotranspiration 
was 0.67. This ratio indicated that the majority of the 
water use, for the period studied, is transpiration. 
Cumulated values (May 22 to September 9) of transpira- 





tion, measured and estimated, and evapotranspiration were 
7.66 inches, 9.64 inches, and 12.88 inches, respectively. 
More than half (1.7 inches) of the evaporation (evapotran- 
spiration - estimated transpiration) occurred prior to 

July 12. Closer spacing of the hiiis of corn may reduce 
this early evaporation. 

Water use by corn may be estimated from pan evapora- 
tion data. The relationships of water use to pan evapora- 
tion were verified by the net radiation data. Water use by 
corn may also be estimated from solar radiation data. 

Microfilm $2.50; Xerox $4.20. 79 pages. 


EFFECTS OF SOME SELECTED WEATHER 
FACTORS ON THE DEVELOPMENT AND DRYING 
OF CORN GRAIN 


(L. C. Card No. Mic 60-2870) 


Arnel Roy Hallauer, Ph.D. 
Iowa State University of Science and Technology, 1960 


Supervisor: W. A. Russell 


Some work in corn has indicated that the period of 
development from silking to physiologic maturity is rela- 
tively independent of the weather variations. The objec- 
tives of this study were to estimate the rate of drying, 
rate of dry matter accumulation in the grain, and the 
quantitative effect of six selected weather factors on the 
rate of drying. 

The study was conducted on the Iowa State University 
Agronomy Farm near Ames, Iowa in 1957, 1958, and 1959. 
The material studied originated from the cross of B14 and 
Oh45 which are relatively fast and slow drying respectively. 
Sixty-one entries comprising of the two inbred lines, B14 
and Oh45, their F, hybrid, and 20 randomly selected entries 
from each of the To and reciprocal backcross populations 
were grown in all three years. In addition, eight single 
crosses made up of inbred lines having known relative 
rates of drying were included in the study in 1958 and 1959. 
The weather factors selected for study were pan data which 
is a measure of the evaporative power of the atmosphere, 
wind speed, precipitation, duration of sunshine, relative 
humidity, and degree days or heat units using 50° F. as the 
base point. 

Regression coefficients of grain moisture and grain dry 
matter content on harvest dates indicated that significant 
differences occurred among the three years for the matura- 
tion of the grain. Rate of moisture loss in the single 
crosses was related to the number of relative fast drying 
inbred lines. For the two years that the single crosses 
were included in the study, the moisture content of the fast 
drying single crosses was higher than for the slower drying 
single crosses. 

Simple and multiple correlation coefficients were 
obtained between the six selected weather factors and rate 
of drying. With the exception of degree days, no consistent 
trend was evident for harvest dates within years or for the 
same harvest dates in different years that the rate of drying 
was associated to any extent with any one of the selected 
weather factors. The simple correlations between degree 
days and grain moisture suggested that when cool tempera- 
tures prevailed during the harvest period degree days was 
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associated with rate of drying. That is, cool temperatures 
retarded the rate of drying. 

The coefficients of determination, r*, showed that the 
proportion of the total moisture variation which can be 
attributed to any weather factor is low. Except for degree 
days in 1957 and 1959 the proportions were less than ten 
percent in most cases. The correlation indices, R’, ranged 
from five to 37 percent for the (B14 x Oh45) material and 
from seven to 55 percent for the single crosses and indi- 
cate the proportion of the total moisture variation which 
could be attributed to the multiple regression equation. 

It was concluded that on the basis of the correlation 
coefficients the rate of drying was relatively independent 
of the weather variations for the period studied. The 
multiple correlations were generally higher but their use 
for predictive purposes would be hazardous. 

Microfilm $2.50; Xerox $4.60. 90 pages. 


CLAY MINERALOGY OF SOME ALLUVIAL SOILS 
OF IRAQ AND DUBUQUE SILT LOAM AND 
UNDERLYING DOLOMITIC LIMESTONE 
OF WISCONSIN 


(L. C. Card No. Mic 60-3219) 


Nadheema Salih Kaddou, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Marion L, Jackson 


Four soils from central Iraq, developed on deep, strati- 
fied, fine-textured alluvium from the Tigris and Euphrates 
rivers and their tributaries, were studied. Profile hori- 
zonation has been prevented by periodic flooding (aqua- 
turbation) and dust storms (aeroturbation). The climate 
of this region of Iraq is sub-tropical and arid, with 25 to 
35 cm. annual rainfall. Soil salinity in the region is 
attributed to salt accumulation by evaporation and absence 
of adequate drainage, with the water table in many places 
only 50 to 100 cm. deep. 

The purpose of this study was to investigate the ionic 
constituents and the nature of the clay minerals of these 
soils, by means of X-ray diffraction, electron micrographs, 
differential thermal analyses, differential dissolution 
analyses, specific surface determination by mono- and 
duo-interlayer methods, and determinations of elemental 
analyses, soil acidity, exchangeable cations, and cation 
exchange capacity. 

Montmorillonite and illite dominate the clay and fine 
silt fractions rather uniformly for the six horizons studied. 
Montmorillonite decreased with increase of particle size 
from 80 percent in fine clay to 34 percent in fine silt. 

Illite increased with the increase of particle size from 

10 percent in the fine clay to 25 percent in the fine silt. 
Attapulgite and vermiculite were concentrated mostly in 
the medium clay, 18 percent and 10 percent, respectively. 
Attapulgite was revealed by X-ray diffraction patterns 
spacings of 10.6A, 6.4A, and 4.4A, by needles in electron 
micrographs, and by calculation as the material dissolved 
in 0.5 N NaOH after dehydroxylating at 500°C. Chlorite 
made up 20 to 30 percent of the coarse clay, and 15 to 

20 percent of the fine silt. Chlorite-like mineral increased 
with salinity. 





Six horizons of a Gray-Brown Podzolic soil, Dubuque 
silt loam, of Wisconsin were studied. This soil developed 
from loess, overlying a residual cherty red clay, in turn 
overlying dolomitic limestone. The purpose of this study 
was to investigate the ionic character and the clay minerals 
present in the principal horizons of this soil and inside the 
limestone itself after removal of carbonate by acid and 
buffer of pH 3.5. 

The fine clay of Dubuque silt loam consisted mostly of 
montmorillonite and vermiculite. These minerals de- 
creased and the illite and interstratified layer silicates 
in turn increased with increase in size fraction. The 
unweathered clay from inside the limestone was shown by 
the X-ray diffraction patterns to be abundant in illite. The 
broad 10A peak sharpened and increased in intensity with 
potassium saturation and heat treatment, indicating that 
expansible layer silicates were interstratified with illite. 
The elemental analyses of medium and fine clay showed 
4.3 to 6.6 percent potassium oxide; the specific surface 
method gave 13 to 19 percent montmorillonite and 10 to 
17 percent vermiculite. Differential dissolution after 
preheating to 110° C gave 8 to 17 percent of amorphous 
material. 

The clay fractions of the residual red clay consisted 
of 21 to 50 percent montmorillonite and 22 to 32 percent 
vermiculite. Illite and chlorite were next in abundance. 
Amorphous material, 7 to 22 percent, was not allophane 
as shown by cation-exchange capacity delta-value. The 
potassium percentage increased with particle size, reflect- 
ing increase in feldspar. Kaolinite made up of 5 to 15 per- 
cent of the medium clay. The loess-derived horizons gave 
intermediate amounts of expansible layer silicates and 
illite. Quartz was abundant in the coarse clay and fine silt 
fractions. Weathering of illite (mica) and feldspar in the 
finer silt fractions will provide potassium and other plant 
nutrients from the Dubuque soil, as is generally common 
in fertile limestone-derived soils. 

Microfilm $2.50; Xerox $6.20. 129 pages. 


THE DEVELOPMENT OF THE CRITERIA FOR 
A STANDARD OF PERFORMANCE FOR 
PARISH 4-H PROGRAMS IN LOUISIANA 


(L. C. Card No. Mic 60-2981) 


Lynn Louis Pesson, Ph.D. 
Louisiana State University, 1960 


Supervisor: Professor Morris N. Abrams 


The purpose of this study was to develop a standard of 
performance which could be effectively utilized in evalu- 
ating the 4-H phase of the parish Extension program in 
Louisiana. This instrument was conceived as one to identify 
strengths and weaknesses in a 4-H program as a basis for 
the improvement of it. 

Using current literature, research and thinking in the 
field of 4-H Club work, Cooperative Extension work, Voca- 
tional Agricultural Education and Personnel Management 
as a basis for the plan, a standard of performance for 
evaluating 4-H programs in Louisiana was developed. The 
plan was divided into three units; program planning, 
program action, and program evaluation. Thirty-three 
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evaluative criteria were developed as the basic standard 
for evaluating each aspect of a 4-H program. 

The standard of performance was tested under actual 
field conditions by evaluating fifteen parish 4-H programs 
in the state. In order to accomplish the evaluations, thirty- 
six Extension agents, twenty-nine school principals, the 
local leaders of twenty-eight 4-H Clubs, and 180 4-H Club 
members in the fifteen parishes were queried by the per- 
sonal interview method. 

Sixty-two persons in the Extension Service in Louisiana 
comprised the sample who were queried as to their opinions 
of the importance of the thirty-three evaluative criteria in 
evaluating a parish 4-H program. Further, they were 
asked to select the conditions for each criterion which they 
considered of more importance than the others in deter- 
mining an evaluation rating for the program. 

It was concluded in this study that: 1) the results of 
the evaluation ratings of the programs on the thirty-three 
criteria indicated that one criterion needed revision; 

2) the ratings of the parish 4-H programs on the criteria 
in the element on organization and process for planning 
indicated that this was an area of general weakness in the 
performance of the programs; 3) the ratings on the criteria 
in the element on the 4-H phase of the written parish Ex- 
tension program indicated that this is an area of weakness 
in the programs included in the study; 4) the area of volun- 
teer leadership for the 4-H program, including both the 
adult and junior phases, was identified as an area of weak- 
ness in the programs evaluated; 5) the ratings of the 
parish 4-H programs on the unit on program evaluation 
indicated that this was an area of weakness in the pro- 
grams; 6) the results of the ratings indicated that the 
opportunity for the 4-H Clubs to plan, conduct and evaluate 
their activities and meetings was not being satisfactorily 
provided; 7) the results of the evaluation ratings indicated 
that the over-all participation of 4-H Club members in 
activities, events, and contests should be increased; 8) the 
evaluation ratings indicated that 4-H Club members were 
not receiving the necessary assistance from Extension 
agents and local leaders on their project work; 9) the 
thirty-three criteria were validated by a sample of Exten- 
sion workers in Louisiana; 10) the level of performance 
of a parish 4-H program was reflected in the opinions of 
the Extension agents as to what they considered was of 
more importance in evaluating a program; 11) there was 
no significant difference between Extension agents and 
administrators, supervisors, and program leaders as to 
their opinions on the importance of the criteria in evalu- 
ating a 4-H program; and 12) the selections of the sample 
of the conditions for twenty-five of the criteria were ac- 
cepted as valid in determining evaluation ratings on the 
criteria. 

The general hypothesis of the study that a standard of 
performance could be developed for parish 4-H programs, 
which would identify strengths and weaknesses, was 
accepted. Microfilm $4.15; Xerox $14.65. 324 pages. 
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Supervisor: Assistant Professor Glenn V. Fuguitt 


This study was designed to ascertain the professional 
status of the Michigan Cooperative Extension Service. The 
professional perception agents had of themselves and of 
the Service, the extent to which agents were job oriented, 
and the professional orientation of agents were among the 
measures employed in establishing the professional status 
of the Service. 

Specific objectives were: 


1. To determine the degree Cooperative Extension 
Service workers in Michigan perceive their own and 
similar Cooperative Extension Service field positions 
to be “professional”. 


. To determine the association between the extent to 
which individuals consider the Michigan Extension 
Service “professional” and selected factors as: 


a) the facilities with which they work. 
b) the level of aspiration of the workers. 


c) the comprehensiveness of service in the Coopera- 
tive Extension Service. 


d) the attitudes they have toward work as a central 
life interest. 


- To develop an index of professionalism which can 
be used to differentiate individuals on the degree a 
work role, as perceived by them, fits the model of 
a professional work role. 


. To determine the association between an individual’s 
professional work role perception and selected 
factors as: 


a) facilities with which to work. 
b) individual level of aspiration. 


c) comprehensiveness of service in the Cooperative 
Extension Service. 


d) attitudes toward work as a central life interest. 


. To determine the association between the degree to 
which individuals view a work role in professional 
terms and the degree to which individuals perceive 
the Cooperative Extension Service field positions 
as being professional. 


County Extension agents in Michigan were included in 
the study. A questionnaire, administered personally, was 
used to gather data from 232 agents, representing 93 per- 
cent of the total county staff. 


Summary and Conclusions 





1. Michigan county Extension agents considered them- 
selves as being professional persons and the total service 
as being professional in nature. However, they gave the 
Service a slightly higher professional rating. 
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2. A majority of county Extension agents did not con- 
sider all county Extension positions to be professionally 
equal. Newer positions in the Service were rated as more 
professional than traditional ones. 

3. County Extension agents considered their own posi- 
tion to be professionally lower than the positions of college 
professor and Extension specialist. 

4. County Extension agents scored higher in the extent 
they considered their work as a central life interest than 
did professional nurses and industrial workers. Based 
upon the theory that professional persons are more ori- 
ented to work than are non-professionals, Michigan county 
Extension agents were considered to be more professional 
than those two groups. 

5. The professional status of the Michigan Cooperative 
Extension Service could not be ascertained by considering 
it in total, but an analysis by type of agents was essential. 

6. Moderate association existed between the inde - 
pendent variables education, work as a central life interest, 
and tenure and with the dependent variables professional 
orientation and professional perception. Less association 
was evident between facilities and level of aspiration and 
with the dependent variables professional orientation and 
professional perception. 

7. No apparent association existed between an indi- 
vidual’s professional orientation and the extent the Service 
was perceived as professional. 

The thesis includes recommendations for Michigan to 
consider. Microfilm $2.70; Xerox $9.45. 208 pages. 


AN EQUATION FOR UNSATURATED FLOW BASED 
UPON THE DARCY EQUATION AND AN ANALOGY 
OF THE POISEUILLE EQUATION 


(L. C. Card No. Mic 60-2714) 


Paul Preston Rowe, Ph.D. 
Washington State University, 1960 


An equation for unsaturated flow was obtained by using 
an analogy between the Darcy and the Poiseuille equations. 
However, the unsaturated flow equation obtained could not 
be written to contain moisture content explicitly, but in- 
stead contained the factor (p')© where p! is the fractional 
effective moisture content and c is a parameter which is 
nearly a constant for a given soil. The moisture dependent 

M - yp 
M, - HL s 
ture content, p' is the moisture content that is not effective 
in transmitting water, and the subscript, s, refers to satu- 
rated conditions. 

Flow rates at various moisture contents and hydraulic 
gradients were recorded for seven different soil materials 
and one sample of white turkish toweling. The soil mate- 
rials used varied in particle size distribution from a clay 
soil (over 60% clay) and particles up to 2.0 mm to Ottawa 
sand with a particle size range from 0.5 to 1.0 mm. 

From the flow rate data values of the ineffective mois- 
ture content y!' at various moisture contents were obtained. 
Graphs of u' versus M were drawn for all seven soil mate- 
rials and for the turkish toweling. The study of such graphs 
gave much information about the nature of flow through the 
various materials. This was particularly true for flow 


where M is the mois- 


factor was also written as ( 





through the turkish toweling. Use of a dye solution during 
unsaturated flow through the turkish toweling resulted in 
a qualitative confirmation of the validity of the turkish 
toweling p' - M curves and of the ineffective moisture 
concept. 

The ineffective moisture content was considered to be 
a measure of the tortuosity of the flow paths. The tortu- 
osity of a soil-water system was found to vary in a rather 
complex manner with the moisture content. This was 
demonstrated by the shapes of the pw' - Mcurves. These 
curves showed that the tortuosity can increase, remain 
constant, or even decrease with an increase in moisture 
content depending on certain characteristics of the media. 

Most of the work was for one-dimensional flow. How- 
ever, data were collected from a two-dimensional flow 
experiment. The unsaturated flow equation developed here 
was used to predict flow rates from the bottom of the two 
dimensional model. The error between the calculated and 
measured flow rates ranged from 0.4 to 4.6 per cent. 

Microfilm $2.50; Xerox $4.60. 87 pages. 


GENESIS OF ALLUVIUM-DERIVED SOILS IN 
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Iowa State University of Science and Technology, 1960 
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The locale of the study is the Willow River Valley in 
the Monona-Ida-Hamburg soil association of the thick 
loess-mantled Kansan till area of Iowa. 

The distribution of alluvial land forms and soils was 
determined in five areas spaced from the mouth to the 
upper end of the valley. The four land forms distinguished 
and the soils associated with each are: 


1. Alluvial fans - Napier silt loam, a well-drained 
Brunizem. 


. Slack water areas - Colo silt loam (medium silty 
clay loam subsoil), a Wiesenboden. 


. Alluvial ridge (natural levees) - Kennebec silt loam, 
variant A, a moderately well-drained Brunizem. 


Undifferentiated flood plain - Kennebec silt loam, 
an imperfectly drained Brunizem. 


Light colored modern sediments of post-settlement 
age greater than 20 inches thick were mapped as a Mc Paul 
(calcareous) - Nodaway (noncalcareous) complex, classed 
as Alluvial soils. Modern sediment distribution is often 
related to cultural features. These sediments are irregu- 
larly distributed on all land forms. 

The distribution and characteristics of the upper allu- 
vial fills were studied in cross sections and by deep borings 
along several traverses across land forms. Correlation of 
the alluvial beds with available radiocarbon data indicates 
a maximum age for the Napier, Colo, and Kennebec soils 
of less than 1800 years. The morphology and laboratory 
data of 17 selected profiles show that texture and natural 
drainage of these soils co-vary with alluvial land form. 
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A comparison was made with a loess-derived Monona 
silt loam profile of the adjacent uplands approximately 
14,000 years of age. The well-drained Napier soils were 
similar in characteristics to the Monona soils. Neither 
soil had textural horizon development. From the simi- 
larity, it was concluded that soil-forming processes were 
expressed to a similar degree in both soils, and that time 
is apparently of minimal importance as a soil-forming 
variable in these soils. The Napier, Colo, and Kennebec 
soils have over-thickened profiles, thought to be the result 
of accumulation of sediments during soil formation. This 
“cumulative” effect and the more quickly expressed soil- 
forming processes were suggested as subjects needing 
further study. Microfilm $3.15; Xerox$11.05. 243 pages. 
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THE COMBINING ABILITY OF WESTERN AND 
DOWN BREEDS OF SHEEP FOR ECONOMICALLY 
IMPORTANT TRAITS 


(L. C. Card No. Mic 60-3169) 
Curtiss Merkel Bailey, Ph.D. 
The University of Wisconsin, 1960 


Supervisors: Professors A. B. Chapman and A. L. Pope 


I 


Twenty-four Shropshire rams were progeny tested over 


a two-year period to determine whether sire groups of 
first-cross Shropshire X Western lambs differ for eco- 
nomically important traits. Live animal and carcass 
measurements were obtained from 109 progeny. Sire 
groups appeared to differ in body size, face covering, and 
thickness through the leg of lamb and loin eye. 


II 


A two-year project was conducted in Wisconsin farm 
flocks to assess the combining ability, in terms of their 
first-cross progeny, of Suffolk, Corriedale, Columbia, and 
Targhee rams with grade Hampshire ewes. Straightbred 
Hampshires provided a control. Weaning data were col- 
lected at four months of age from 1355 lambs. Random 
samples of four lambs from each sire furnished carcass 
information. 

Differences among farms were highly significant for 
all traits. Suffolk, Hampshire, and Columbia sired lambs 
did not appear to differ in weight at weaning. Lambs of 
these combinations averaged several pounds heavier than 
Corriedale-cross lambs. Whiteface-cross lambs had 
significantly longer fleeces than Hampshire and Suffolk 
sired lambs. Hampshire and Corriedale-cross carcasses 
tended to be shorter, have more fat over the loin, and 
grade higher. Suffolk and Hampshire sired lambs seemed 
to excel in muscling. The general conclusion was that 
first-cross lambs have no advantage over straightbred 
Hampshires for market purposes, but the crossbred ewe 
lambs may be useful as flock replacements. 





Il 


The combining ability of Targhee and Hampshire rams 
with grade Shropshire ewes for fat lamb production was 
also studied. Birth and weaning data at four months of age 
were obtained from 509 lambs. During the first two-year 
phase, Targhee X Shropshire lambs were compared with 
straightbred Shropshires. In the second phase, Hampshire 
X Shropshire, Hampshire X Targhee-Shropshire, and 
Shropshire X Targhee-Shropshire lambs were tested with 
straightbred Shropshires as a control. 

Over both phases of this experiment, crossbred 
lambs averaged 0.7 to 1.3 pounds more at birth than the 
straightbreds. Birth and weaning weights were associated 
(r = 0.5**). At weaning, the crossbreds averaged 5.5 to 
8 pounds heavier. The breeding groups did not differ in 
staple length. Hampshire X Targhee-Shropshires had less 
wool on the face than Shropshires. First-cross lambs 
exceeded straightbreds for all traits studied, although not 
always significantly. Second crosses tended to excel first 
crosses. 


IV 


Birth and weaning weight differences between male and 
female twin lambs were not influenced significantly by the 
sex of the co-twin. 

Results from this and other studies indicate that males 
average 0.7 pounds more at birth, are 5 pounds heavier at 
weaning, and tend to produce longer, heavier carcasses with 
greater muscling measurements. Ewe lambs have fleeces 
which are 0.3 to 0.4 centimeter longer than those of 
wethers, have slightly less wool covering on the face, and 
grade higher alive and in carcass. Singles average 1.2 to 
2 pounds heavier at birth, weigh 10 pounds more at weaning, 
have fleeces which are about 0.2 centimeter longer at four 
months of age, are wider and deeper-bodied, score about 
one-third of a grade higher in condition and carcass grade, 
and produce heavier carcasses which seem to be larger in 
the leg of lamb, slightly longer, and have more fat over 
the loin than twins. 

Body measurements of lambs taken several months 
prior to slaughter appear to have negligible value as indi- 
cators of carcass merit. Weights of young lambs shortly 
before slaughter are associated with cross-sectional area 
of the longissimus dorsi muscle between the 12th and 13th 
rib (r = 0.56**), depth of fat over the loin (r = 0.58**), and 
carcass grade (-.57**). Width across the leg of lamb is 
correlated with area of the longissimus dorsi (r = 0.59** 
and 0.42**, respectively, in two groups of data). 

Microfilm $2.50; Xerox $7.40. 158 pages. 
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PROTEIN AND ENERGY LEVELS FOR WINTERING 
BEEF CALVES AND EFFECTS ON 
SUBSEQUENT PRODUCTION 


(L. C. Card No. Mic 60-2674) 


Marcus Andrew Hoelscher, Ph.D. 
South Dakota State College, 1960 


Supervisor: Professor Lawrence B, Embry 


Four wintering trials involving 240 steer calves were 
conducted during 2 consecutive years to determine the 
effects of different levels of protein and energy on winter- 
ing and on performance in subsequent phases of production. 
The digestible nutrient and energy contents of the wintering 
rations were obtained by digestion trials and bomb calori- 
metric determinations. 

During the winter of 1957-1958, 80 steer calves were 
divided into eight lots and received alfalfa and prairie hay 
rations. Four lots received different ratios of alfalfa and 
prairie hay which resulted in a protein content which 
ranged from 7.6 to 10.8 percent. The remaining four lots 
received a ration with 10.8 percent protein but were fed 
at the rate of a full feed and 88, 76 and 64 percent of a full 
feed. Daily gains for the first four lots increased from 
0.38 to 0.68 pound as the daily digestible protein intake 
increased from 0.37 to 0.78 pound. The energy content of 
the rations remained constant. Daily gains of calves 
restricted in feed intake decreased from 0.83 to 0.28 pound 
as daily digestible protein intake decreased from 0.85 to 
0.41 pound and as TDN decreased from 5.86 to 2.64 pounds 
daily. In subsequent phases of production, the lower 
gaining winter lots produced larger summer grazing and 
feed-lot gains which resulted in over-all gains comparable 
to or larger than the lots wintered at the highest rate of 
gain. Calves which were wintered at 0.50 pound daily, 
either by restriction of protein or energy, generally made 
the most efficient over-all gains. 

In a second wintering trial, similar to the one described 
above, average daily gains increased from 0.39 to 0.83 
pound as the daily digestible protein intake increased from 
0.30 to 0.83 pound per steer. Gains were again directly 
related to the increased protein intake since energy intake 
remained nearly constant. As calves were restricted in 
feed, gains decreased from 1.06 to 0.48 pounds as the 
digestible protein and TDN intake decreased from 1.07 to 
0.54 and 6.01 to 2.31 pounds respectively. When placed 
on a high roughage summer feeding program, gains were 
considerably higher than the previous summer grazing 
phase and ranged from an average of 2.14 to 2.46 pounds 
daily. This system of feeding did not result in an inverse 
relationship between winter and summer gains since some 
calves making the most winter gain also made the most 
summer gain. This shows that calves may be wintered 
for over a 1.0 pound gain without reduced summer gains 
when the wintering period is followed by a liberal feeding 
program. 

Two other wintering trials were conducted with various 
protein levels on a limited grain ration. In the first trial 
conducted in 1957-1958, 40 steer calves were divided into 
four lots and received a ration which consisted of 25 per- 
cent oats and various ratios of alfalfa and prairie hay 
which resulted in a protein content which ranged from 8.6 
to 12.8 percent. With the exception of one lot, daily gains 
increased from 1.24 to 1.49 pounds as the digestible pro- 





tein intake increased from 0.37 to 0.78 pound daily while 
TDN intake remained fairly constant with an average of 
6.81 pounds. When steers of the first trial were placed 

in the feed lot on a full feed of an alfalfa hay, corn and 
soybean oil meal ration, gains ranged from 2.21 to 2.58 
pounds. The two lots which were wintered on the lower 
protein levels made larger gains and reached the desired 
market weight of 1100 pounds 2 weeks earlier with lower 
feed requirements than the steers wintered at the higher 
protein levels. Carcass difference in all trials were small 
with only a very slight advantage for steers wintered at the 
highest rate of gain. In the second wintering trial, the 
protein content of the ration ranged from 7.4 to 11.7 per- 
cent. Gains ranged from 1.16 to 1.48 pounds as the daily 
digestible protein intake increased from 0.46 to 1.04 pounds 
and as energy remained constant. With the exception of 
one lot, digestible protein and TDN requirements were 
similar to the corresponding lots of the previous trial. 
Average daily gain in all wintering trials generally in- 
creased as the protein content of the ration increased. 
When rations with comparable protein intakes were fed, 
gains were increased with additional energy intakes. 

There were considerable variations in the digestible 
protein and TDN determined from digestion coefficients 
obtained with each ration as fed and calculated from diges- 
tion coefficients obtained with each hay fed alone. The 
differences may be explained by the magnitude of differ- 
ences in digestion coefficients obtained when feeding each 
hay alone and those obtained from the rations as fed. This 
illustrates the shortcomings of calculating digestible 
nutrients from digestion coefficients of nutrients in feeds 
determined at one level but included in rations at other 
levels. 

In comparisons of the caloric value of TDN, it was 
found to be quite variable but averaged 1992 kilocalories 
per pound of TDN for all rations. The variations encoun- 
tered do not necessarily indicate inaccuracy of the digest- 
ible energy determinations but show that the values ob- 
tained may be influenced by the digestion coefficients 
obtained in the TDN method. 

The average value obtained in these experiments 
(1992 kcal/lb. TDN) is about the same as the average value 
of 2000 kcal./lb. TDN suggested by other workers to use in 
converting TDN to digestible calories. The variability 
encountered shows some inaccuracy would be encountered 
in using a single value to convert existing TDN values to 
digestible calories. However, this is also true in calcu- 
lating TDN from existing digestion coefficients. 

Microfilm $2.50; Xerox $5.60. 111 pages. 


A COMPARISON OF DIFFERENT PREPARATIONS 
OF FEEDSTUFFS FOR BEEF CATTLE AND SHEEP 
AS MEASURED BY TOTAL DIGESTIBLE 
NUTRIENTS, DIGESTIBLE ENERGY, 

AND FEEDLOT STUDIES. 


(L. C. Card No. Mic 60-2663) 
Russell Edward John, Ph.D. 
Kansas State University, 1960 


The purpose of this test was to compare different feed- 
stuffs as well as different preparations in practical rations 
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for beef cattle and sheep. Feedlot studies were used for 
both types of livestock as were digestion studies which 
included total digestible nutrient and digestible energy 
determinations. 

In feedlot tests for wintering and fattening steers, 
sorghum grain was cracked, finely ground, and pelleted 
for comparison with cracked corn which was the positive 
control. There were no apparent differences between corn 
and any preparation of sorghum grain as shown by rate or 
efficiency of gain in the wintering phase. A severe footrot 
condition prevented any positive conclusions from the test 
on the fattening phase. The pelleted ration produced the 
most efficient gains and the finely ground sorghum grain 
was the least efficient in the wintering phase. 

In digestion studies, using the same basic rations in 
wintering and fattening periods, only minor variations 
were found. There were no significant differences with 
regard to all coefficients of digestion for the wintering 
phase. In the fattening phase, the pelleted sorghum grain 
was the outstanding preparation as indicated by superior 
coefficients in total digestible nutrients, crude protein, 
nitrogen free extract, and organic matter. 

In lamb feeding trials, pelleted rations have consist- 
ently produced more rapid gains with greater efficiency 
than similar, but non-pelleted rations. Alfalfa hay and 
corn were the basic ingredients used in this test with 
alfalfa hay prepared by dehydration, field cured and ground 
for pellets, and chopped for non-pelleted rations. Corn 
was either ground or cracked depending upon its incorpo- 
ration into pelleted or non-pelleted rations. 

A ratio of 55 percent roughage and 45 percent concen- 
trates has proved to be the best ratio in non-pelleted 
rations for fattening lambs. For pelleted rations, the ratio 
of 65-35 has been the most successful. No differences 
between dehydrated and field cured alfalfa hay were 
indicated except for cost of gain which was greater for 
the dehydrated hay. Fiber and N.F.E. digestion coeffi- 
cients varied significantly in the digestion study but no 
other significant differences were produced. The non- 
pelleted ration produced fiber digestion coefficients which 
were greater than those for either of the pelleted rations. 
The pelleted ration with dehydrated alfalfa hay produced 
lower nitrogen-free extract digestion coefficients. 

Period differences were apparent in both the steer and 
lamb digestion studies which would indicate inadequate 
time allowed for adjustment as the first period produced 
lower coefficients of digestibility in all cases. 

Correlations of TDN and DE were extremely good in 
both steer and lamb trials and illustrated the value of 
digestible energy as a comparatively simple and accurate 
determination. In both steer and lamb rations the factor 
of 2000 calories per pound of TDN was found to be satis- 
factory for the conversion of TDN into energy values, but 
this test indicated that a value of 1975 calories per pound 
of TDN for lambs fed a mixed ration was more accurate. 

Microfilm $2.50; Xerox $4.60. 86 pages. 





THE UTILIZATION OF BALED, 
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The feeding value of compressed alfalfa hay was deter- 
mined in three experiments with dairy cattle as measured 
by feed consumption, milk production, body weight changes 
and digestibility trials. 

Baled alfalfa cut from the same field was chopped into 
1- to 2-inch lengths and compressed into wafers 3 or 
4 inches in diameter and 3/4 or more inches in thickness. 
The same alfalfa was also chopped, then ground in a ham- 
mer mill containing a 5/16-inch screen and pressed into 
pellets 1/2 inch in diameter and 1 inch in length. 

In the first experiment 18 cows were each fed baled 
hay, 3 inch hay wafers and hay pellets, according to appe- 
tite in 3 consecutive 28-day periods. Ground concentrates 
were fed in relation to body weight and milk production. 
Statistical anaJysis of milk production, feed consumption 
and body weight indicated no significant difference between 
the three rations fed in this experiment. 

Either baled hay, 4-inch hay wafers or hay pellets, 
supplemented with pelleted concentrates, and complete 
pellets or complete wafers, consisting of 75 percent hay 
and 25 percent concentrates were fed in the second experi- 
ment to 20 cows in a continuous feeding trial, 10 cows in 
a reversal trial and 10 cows in a cross over trial. 

Gross energetic efficiency values of milk production, 
based on FCM production and body weight, varied from a 
low of 21.8 to a high of 40 percent for the 58 individual 
cow feeding periods, whereas group average efficiencies 
of the 15 groups varied from 30.1 percent to 37.0 percent. 

No significant differences in milk production and body 
weight changes were observed between the five rations 
fed in the three trials. No significant differences in TDN 
consumption existed between the five rations fed in the 
continuous and reversal trials. 

Growth of dairy heifers fed baled, wafered and pelleted 
alfalfa hay as the only source of feed for 67 days showed 
no significant difference between the three forms of hay 
in body weight gain. 

Digestion coefficients of crude fiber in two out of three 
digestion trials indicate that grinding and pelleting causes 
reduced crude fiber digestibility. 

Microfilm $2.50; Xerox $4.20. 76 pages. 
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A PHENOTYPIC AND GENETIC STUDY OF FACTORS 
AFFECTING MALE FERTILIZING CAPACITY 
IN THE DOMESTIC CHICKEN 


(L. C. Card No. Mic 60-2665) 


Gayner Raiford McDaniel, Ph.D. 
Kansas State University, 1960 


Studies were conducted on 80 White Leghorn cockerels 
to estimate the relationship between various behavior and 
semen characteristics and the association of these traits 
with fertilizing capacity in natural matings. Significant 
associations were found between social aggressiveness 
scores, sexual effectiveness scores and crouches elicited 
from females. Significant relationships were obtained 
among measurements and scores of semen volume, sperm 
concentration and motility. Various semen and behavior 
traits appeared to be related. 

Sexual effectiveness scores were significantly asso- 
ciated with fertility; however, no relationship appeared to 
exist between social aggressiveness scores and fertility 
in mass matings. Sexual effectiveness scores and semen 
volume were related to fertility of males in individual 
matings. 

Semen appearance scores (which are associated with 
concentration; r = 0.76, P<0.01) of males in individual 
matings were significantly associated with fertility 
(r = 0.61, P<0.05). 

Results obtained from this experiment indicate that up 
to eight males may be tested in a pen of 30 females during 
an afternoon without either frequency of crouching of the 
females or the frequency at which a male mates being 
confounded with order of testing. No significant difference 
was noted between pens, indicating that males may be 
tested repeatedly within a particular pen without pen effects 
being of importance, so long as at least 30 females are 
present. 

Studies were conducted on the inheritance of sexual 
effectiveness and semen volume. Heritability estimates 
of the two traits were based on selection experiments and 
variance component analyses. Correlated responses of 
various male and female reproductive traits were studied 
in the two selection experiments. 

The results obtained from the selection experiment 
gave little support to the hypothesis that sexual effective- 
ness is heritable since the difference between the high and 
low selected strains was not statistically significant in the 
F, generation. Contrarily, the opposite view is supported 
by the evidence that the variance among sires’ families 
had been significantly reduced as compared with that of 
the control strain. This would indicate that the trait is 
heritable to some degree. The heritability estimate based 
on sire variance component analysis was .76. 

The difference between the sexual effectiveness strains 
among the male and female reproductive traits are hypothe- 
sized to be due to chance or to unknown environmental 
differences that may have occurred. Considerable informa- 
tion has been gained in the technique of testing males for 
sexual behavior. Alternate techniques were compared. 

Selection for semen volume was shown to be effective 
since differences between the high and low strains in both 
F, and F, generations were significant. The mean volume 
for the F, high, low, and control was 0.41, 0.17, and 0.31cc., 
respectively. The estimate of heritability based on the 





selection experiment was 0.44, while the estimate based 
on the sire variance component was 0.35. 

The relationships of various semen traits to a male’s 
fertilizing capacity in artificial insemination were studied, 
using 20 White Leghorn and 20 Rhode Island Red males. 
Significant and highly significant correlations were ob- 
tained between reduction time, motility, appearance, and 
fertility in the Rhode Island Red breed. However, the 
relationships between these traits and fertility were much 
lower in the White Leghorns. 

Heritability estimates based on dam variance component 
analysis were negative in both the sexual effectiveness and 
semen volume selection experiments. From a biological 
standpoint there would be no reason to suspect a negative 
heritability estimate; therefore, the estimates based on 
dam components are assumed to be zero. 

There appeared to be a genetic relationship between 
semen volume and appearance of semen since differences 
between the F, high and low strains approached significance 
(P<.10). It also appeared that the variance within the 
selected strains had been reduced as compared with that 
of the control. Microfilm $2.50; Xerox $4.60. 89 pages. 


SOME METABOLIC EFFECTS OF VARYING LEVELS 
OF HYDROXYZINE WHEN FED TO BEEF CATTLE 


(L. C. Card No. Mic 60-2712) 


Allen Thurman Ralston, Ph.D. 
Washington State University, 1960 


This study was initiated to determine some of the meta- 
bolic effects resulting from the oral supplementation of 
beef cattle by varying levels of hydroxyzine. 

Twenty-eight grade yearling Hereford steers were fed 
varying levels of hydroxyzine (0, 2.5, 12.5, 62.5, and 
312.5 mg. per head daily). Increases in gains of 0.25 
pounds per head daily resulted from the 2.5 and 12.5 mg. 
levels and a reduction of 0.17 pounds per head daily re- 
sulted from the 312.5 mg. level. 

The application of all levels of tranquilizer reduced 
the adjustment period as evidenced by early feed consump- 
tion. This early increase in feed consumption was over- 
come by the 0 mg. level at the end of the first quarter of 
the 104 day feeding trial. 

The gross energy retention of the 2.5, 12.5, and 
62.5 mg. levels was higher than the 0 mg. level, although 
the differences were not statistically significant. The 0 mg. 
level was significantly lower than all other treatments and 
the 312.5 mg. level was significantly higher than all other 
treatments when the percentage of metabolizable energy 
was considered. 

Hydroxyzine increased the fat utilization of the ether 
extract portion of the ration. When converted to a caloric 
basis, the more efficient use of the ether extract portion 
of the ration could account for the increased daily gain of 
the 2.5 and 12.5 mg. levels above the 0 mg. level. 

No statistically significant differences in nitrogen 
retention were recorded due to tranquilizer treatment. 

Hydroxyzine, when fed to steers at 312.5 mg. per head 
daily, significantly increased the blood level of epinephrine 
initially. Continued treatment at 312.5 and 62.5 mg. levels 
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resulted in a significant decrease in blood epinephrine. 
The blood glucose levels followed this trend but the dif- 
ferences were not as significant. 

Protein-bound iodine was not significantly affected by 
tranquilizer treatment. The protein-bound iodine was less 
for all treatments at the close of the trial than at the be- 
ginning with less variation among treatments. 

The 24-hour urinary and fecal excreta were signifi- 
cantly reduced by the 312.5 mg. level of hydroxyzine. The 


fecal excreta only was significantly reduced by the 12.5 mg. 


level. 
The urinary glucose was of a constant or continuous 
nature with little variation among treatments. 
There were no visible signs of sedation at any time 
during the trial. 
Microfilm $2.50; Xerox $3.00. 37 pages. 


REPEATABILITY OF SIRE PROVINGS 
(L. C. Card No. Mic 60-3265) 


Anton George Sendelbach, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Ernest L. Corley 


Prior to the establishment of large artificial breeding 
studs, sires were seldom used in more than one or two 
herds and their proofs were made on an intra-herd basis. 
Future performance within these herds could be predicted 
with some degree of accuracy. In contrast to this, sires 
are being used by large artificial breeding studs where 
their daughters are subjected to many environmental 
regimes. Many of these sires were progeny tested under 
natural service (NS) conditions and later proved to be 
disappointments when used in artificial breeding (AI). 

The objectives of the study were to investigate the 
reliability of early AI and NS production data in predicting 
future AI performance. The simple daughter average, the 
daughter-dam difference, the equal parent index and the 
daughter-contemporary herd mate difference were tested 
to determine which, if either, was superior in predicting 
the future performance of artificially sired daughters. 
Reliability was defined as the regression of the progeny 
test of the next 30 AI daughters on the progeny test of the 
first 5, 10, 15, 20, 25, 30, 35, 40, 45 and 50 AI daughters. 
The progeny test of the first 30 AI daughters was also 
regressed on NS progeny test data. 

The data available were the standard DHIA production 
records made by sires used in artificial breeding in 
Wisconsin. In order to be included a sire had to have at 
least 60 production tested AI daughters. When the simple 
daughter average was tested, 97 sires were available. 
This number was reduced to 37 when information on the 
dams was required. The records on the dams or herd 
mates also represent DHIA data. All records were con- 
verted to a 2X, 305 day mature equivalent basis. Any 
record less than 240 days was removed from the study. 

Repeatability estimates for AI data at the 10 daughter 
level were 0.18 for the daughter-dam difference, 0.49 for 
the daughter-contemporary herd mate difference, 0.51 for 
the equal parent index, and 0.54 for the simple daughter 
average. At the 30 AI daughter level these coefficients 





were 0.62, 0.88, 0.75, and 0.53, respectively. All of the 
regression coefficients, with the exception of the daughter- 
dam difference at the 5 daughter level for milk and butter- 
fat, were significantly different from zero. 

The regression coefficients for AI data on NS data 
ranged from -0.16 for milk yield on the daughter-dam 
difference to 0.27 for the butterfat yield on the daughter- 
contemporary herd mate difference. With the exception 
of the NS daughter average fat yield, and in one case the 
fat yield of the equal parent index, these regressions did 
not differ significantly from zero. It was concluded that 
within-herd NS data is of little value in predicting the 
performance of artificially sired daughters in many herds. 

There was no significant difference in the four meas- 
ures studied in their ability to predict future performance 
of daughters of AI sires. The regressions involving the 
daughter-contemporary herd mate difference, while not 
significantly different, were slightly higher than the re- 
gressions derived by the other methods. This is in line 
with trends reported by other workers. 

The number of herds sampled appeared to be an impor- 
tant factor affecting AI repeatability. This was reflected 
in higher regression coefficients when each daughter was 
restricted to a different herd. At the 25 daughter level, 
the regression coefficient of the simple daughter average 
increased from .56 to .73 when each daughter represented 
a new herd. Twenty to thirty AI daughters seemed to be 
sufficient to characterize a sire’s AI transmitting ability. 

Microfilm $2.50; Xerox $4.40. 82 pages. 


AN EVALUATION OF MERCHANDISING 
CUT-UP TURKEY IN THE DETROIT MARKET AREA 


(L. C. Card No. Mic 60-2377) 


Charles C. Sheppard, Ph.D. 
Michigan State University, 1958 


Major Professor: H, C. Zindel 


The seasonal production and consumption of turkeys 
has resulted in a problem for the turkey industry. The 
consumption of cut-up turkey parts was considered a pos- 
sible way to promote the use of turkey during times other 
than the major holidays. This study was directed toward 
exploring that idea by offering cut-up turkey for sale in 
commercial retail channels. 

The Wrigleys’ Stores, the National Turkey Federation, 
and Michigan State University, cooperated in developing a 
processing, merchandising, and advertising program for 
the sale of cut-up turkey. The first thing developed in this 
program was a motion picture which demonstrated a method 
of cutting up turkeys in order to develop a uniform method 
for cutting. 

After a few months of merchandising cut-up turkey, a 
survey was made utilizing post cards in packages of cut-up 
turkey. The replies indicated that these consumers pre- 
ferred dark meat (drumsticks and thighs) to white meat 
(breast). The replies also indicated that the turkey parts 
purchased replaced beef and chicken pound for pound with 
pork and lamb in lesser amounts. 

Results from a second survey showed that 83 percent 
of the respondents had repeatedly purchased turkey pieces 
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since the first survey. These respondents reported that (basal), basal plus CaCO,, basal plus NaH, PO, , basal plus 
(1) convenience, (2) price, (3) quality, and (4) flavor, were CaHPO,, and phenothiazine-salt mixture. Increased re- 
the primary reasons for purchasing turkey pieces. sistance to general parasitic infections was observed in 

Five hundred and seventy-five respondents reported lambs receiving the basal supplemented with NaH, PO,. — 
that only 44 percent had seen turkey pieces for sale in the The phenothiazine-salt mixture provided lowest egg counts 
markets in which they shopped. Twenty-one percent had but was intermediate in lessening severity of anemia. 
purchased turkey pieces, while 70 percent had heard or Slight benefit was provided by CaHPO,, but supplemental 
read about their availability. Turkey pieces were very CaCO, was totally ineffective, permitting high death losses. 
satisfactory and convenience and price were again the These data appeared to support phosphorus as the effective 
major reasons for buying cut-up turkey. component of dicalcium phosphate. Conclusions are indefi- 

These consumers learned about cut-up turkey through nite since level of natural parasite infestation and forage 
store display, radio, and newspapers. Half of those who availability varied among pasture lots. 
had not purchased turkey pieces reported that parts were In Experiment IJ, under dry-lot conditions, parasitized 
not available where they shopped. lambs were fed a basal fattening ration supplemented with 

A Consumers’ Panel, operated by the Michigan State varying levels of calcium and phosphorus. Treatment of 
University Agricultural Economics Department, was asked high calcium (0.52%) and 0.25% phosphorus (2:1 ratio) was 
to choose between various combinations of chicken, chicken superior in permitting lambs to better withstand Haemon- 
parts, turkey and turkey parts. Chicken was preferred to chus contortus infections. A comparable response was _ 
turkey and white meat to dark meat. obtained with high calcium and high phosphorus (1:1 ratio). 

Eighty-seven managers of the meat departments gave Calcium (0.26%) and high phosphorus (0.47%), in 1:2 ratio, 
their evaluation of the turkey merchandising program. was considerably less effective than either of the above 
Most of them reported that they thought merchandising two treatments as was the basal which provided 0.26% 
cut-up turkey was a good idea and that these sales did not calcium and 0.25% phosphorus. 
affect the sale of other meats. Since data from Experiments I and II were conflicting, 

One problem encountered was parts which were left a more refined approach was proposed for controlling 
unsold at the end of the day. This caused a problem of mineral intakes. In a preliminary test, feeding lambs a 
rewrapping. pelleted semi-purified diet regardless of calcium and 

A total of 5,652 birds were reported cut-up and mer- phosphorus levels decreased parasite egg production. 
chandised during this study. The volume sold per store 
increased steadily as parts were made available ona PART IL. 
regular basis in these stores. 

The major variations in volume sold were influenced Four experiments were conducted during this phase. 
by advertising in newspapers, Mid-Summer Turkey Time Experiment I established conclusively that stomach worm 
promotion, plus instructions and conferences with meat egg production was greatly reduced by feeding a pelleted 
merchandisers. semi-purified diet. Egg production was stimulated upon 

Microfilm $2.50; Xerox $7.00. 148 pages. reversal to a natural ration. 

In Experiment II, parasitized lambs fed a pelleted 
natural ration exhibited significantly lower worm egg 
counts, higher weight gains (P< 0.05), and higher hemo- 
globin levels (P<0.01) than lambs fed the same ration in 
Il. THE EFFECT OF CALCIUM AND PHOSPHORUS loose form. Female worm numbers were comparable in 

SUPPLEMENTATION ON THE RESISTANCE both groups. Egg production was inhibited to a much 
OF LAMBS TO INTERNAL PARASITE INFECTION. greater extent with the semi-purified diet (egg counts <200 
ll. EFFECTS OF FEEDING LAMBS NATURAL versus 7,000 for the natural ration), and a higher percent- 
VERSUS SEMI-PURIFIED DIETS ON THE age of eggs appeared infertile. 


STOMACH WORM, HAEMONCHUS CONTORTUS. Switching from the natural to the semi-purified ration 
produced a rapid decrease in egg production while reversal 
(L. C. Card No. Mic 60-3278) to the natural diets yielded greatly increased egg counts. 
Richard Lloyd Vetter, Ph.D. Final egg counts per worm were equivalent to natural con- 
The University of Wisconsin, 1960 trols. Female worm counts were somewhat lowered by 
reversals. Differences in abomasal pH values between 
Supervisors: Professors William G. Hoekstra treatments could not be correlated with this inhibition. 
and Arthur L. Pope Experiment III tested modifications of the semi-purified 
diet. A simplified ration produced inhibition of egg pro- 
PART I duction. Addition of vitamin B,, was ineffective in allevi- 
; ating this inhibition, but the effect was counteracted by hay. 
Previous studies showed that dicalcium phosphate An inverse relationship between egg production and percent 
supplementation provided grazing lambs increased resist- infertile eggs was commonly observed with the semi- 
ance to harmful effects of stomach worm infection but did purified diets. 
not conclusively establish whether calcium, phosphorus, Experiment IV studied effects of extracts and resi- 
or both were responsible for this effect. Two experiments dues from alfalfa hay. The factor stimulating egg 
were conducted to clarify this beneficial role of dicalcium production was apparently not extracted by water or by 
phosphate. “Skelly B”-ethanol. A “crude fiber” preparation from 
In Experiment I, 60 parasitized lambs were placed on alfalfa and a rumen fluid concentrate appeared not to 
pasture and fed these supplements: trace mineralized salt stimulate egg production. 
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It is postulated that the decreased worm egg production 
results from (1) failure of ruminal synthesis to provide a 
factor required for parasite egg production, (2) accumula- 
tion of a toxic fermentation product, (3) altered physical 
environment for the parasite, or (4) absence of an “egg 
production” factor which is contained in alfalfa hay and 
possibly other forages. 

Microfilm $2.50; Xerox $6.60. 138 pages. 


GENETIC DIFFERENCES IN LITTER SIZE AND 
AVERAGE LITTER WEIGHT FROM 
A POLYALLEL CROSS OF SEVEN BREEDS 
OF SWINE 


(L. C. Card No. Mic 60-2882) 


Richard Lewis Willham, Ph.D. 
Iowa State University of Science and Technology, 1960 


Supervisors: L. N. Hazel and J, L, Lush 


Although a large percentage of market hogs are cross- 
bred, most recommendations made to commercial pro- 
ducers on which breed to use in a crossbreeding program, 
are based on the performance of breeds as purebreds. 
This thesis presents the results of a study which compares 
the combining ability among seven breeds of swine. 

These data consisted of 283 crossbred litters of all 
possible breed combinations and 253 purebred litters. 

The average pig weight per litter and litter number were 
measured at birth, 56, and 154 days of age. The data were 
collected at the Iowa Agricultural Experiment Station 
during the spring and fall farrowing seasons of 1954, 1955 
and 1956. 

The variance among purebred litters attributable to 
breed differences was large (3 to 10 per cent) indicating 
that use can be made of this genetic diversity in a breeding 
program. Heterosis, measured as crossbred mean over 
purebred mean, was generally larger than previously 
reported. This probably results from the Landrace being 
one of the breeds. 

The variance among crossbred litters was partitioned 
into that attributable to general, maternal, specific and 
reciprocal combining abilities among the seven breeds. 
There was a slight, though not significant, difference 
among reciprocal crosses for number born and birth 
weight. Specific combining ability differences among 
breed crosses were not a significant source of variation 
for any character studied. 

Maternal differences among breeds were important 
for litter size at weaning and 154 days, accounting for 3 
and 7 per cent of the variation among litters, respectively. 
Size of litter in these data appears to depend on the breed 
of female. Maternal differences were also important for 
154 day weight representing 4 per cent of the variation; 
but, maternal differences were not important for weaning 
weight. 

The covariance between maternal and general ability 
of breeds appeared to be large and positive at birth for 
both weight and number, but for average weight of the 
litter at 154 days it was negative, r= -.54. This implies 
the direct breed effect at first acts in the same direction 
as the maternal effect but later in age of the offspring it 
assumes a negative relation possibly due to compensation 
or antagonism. 





General combining ability was important for average 
pig weight per litter accounting for 5 and 11 per cent of 
the variation in weaning and 154 day weight, respectively. 
The Landrace breed considering both general and maternal 
ability was found to be best for weight and litter size, 
while the Poland China was superior in general ability for 
weight and the Yorkshire was superior in maternal ability 
for litter size. Microfilm $2.50; Xerox $3.00. 57 pages. 


RENNIN ACTION ON CASEIN 
AND CASEIN FRACTIONS 


(L. C. Card No. Mic 60-2711) 


James Orville Young, Ph.D. 
Washington State University, 1960 


The mechanism by which rennin clots milk has eluded 
investigators for nearly a century. Numerous theories 
have been advanced to explain the clotting phenomenon. 
Few of these theories have been conclusively proved un- 
tenable and none has become univers? lly accepted. 
Although the enzyme rennin has been crystallized, its 
biochemical individuality has not been fully defined. For 
many years, casein was considered to be a homogeneous 
protein but numerous fractions have been reported 
recently. 

This study was designed to: (1) isolate the various 
reported casein fractions, (2) study the electrophoretic 
behavior of casein and casein fractions before and after 
rennin action, and (3) contribute towards the knowledge 
of the mechanism of rennin clotting of milk. 

Isoelectric and first- and second-cycle casein were 
prepared from raw, pooled skim milk. The @- and 
8 -casein used in this study were prepared by Warner’s 
method and by the urea method. (To signify that a par- 
ticular fraction had been further fractionated since being 
named, a bar was used above a Greek letter designating 
the fraction, e.g. @-casein = whole q@-casein.) Other 
methods were also attempted. The urea method was found 
to be the most convenient and to yield the least electro- 
phoretic heterogeneous fractions. K-, k-, aR- and A-casein 
were isolated by the method of Long, et al. The non- 
dialyzable, trichloroacetic acid soluble, nitrogenous mate - 
rial (12% - NPN) which is released by rennin action was 
obtained from sodium whole, a@- and K-caseinate. Sodium 
sols of the caseins and casein fractions were incubated at 
32° C. with 25 yg of crystalline rennin per ml. of 5% sol 
for varying periods. Electrophoretic examinations were 
conducted with a Spinco paper electrophoresis apparatus 
using the method of Libbey and Ashworth. 

The following results were obtained: 

1. No observable changes occurred in the electro- 
phoretic patterns of any of the caseins or casein fractions 
following rennin action for times sufficient to coagulate 
samples of sodium caseinate or sodium @-caseinate to 
which CaCl, had been added. 

2. Much longer enzyme contact time resulted insplits in 
the @-caseinate electrophoresis peak of sodium sols of iso- 
electric and a-casein and of first- and second-cycle casein. 

3. The appearance of an electrophoretic component 
which migrated more slowly than y-casein resulted from 
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the longer incubation periods with sodium whole, a@- and 
aR-caseinates and first- and second-cycle casein. This 
component was termed the slow-moving component (S-MC). 

4. Prolonged rennin action (approximately 6 hrs.) 
resulted in a split in sodium §-caseinate electrophoretic 
peaks which were termed §, - and £, -caseinate. 

5. The 12% - NPN from sodium whole, @- and k-case- 
inate appeared electrophoretically homogeneous in veronal 
buffer of pH 8.6 with an ionic strength of 0.075. The 
12% - NPN from all three caseinates exhibited identical 
mobilities. 

6. No measurable quantity of 12% - NPN was found 
from rennined sodium aR-caseinate. 

7. The 12% - NPN was found to have the same mobility 
as sodium k-caseinate in veronal buffer of pH 8.6 and 
ionic strength of 0.075. 

The following conclusions were made: 

1. Changes in electrophoretic patterns of the caseins 
and casein fractions resulting from rennin action (e.g. 
splits in the @-caseinate peak and the occurrence of the 
S-MC) are a result of secondary proteolysis which occurs 
following the primary clotting action. 

2. Because the concentration of the S-MC was greatest 
in the aR-casein, it is proposed that it originates from 
this fraction. 

3. The primary action of rennin does not cause an 
observable electrophoretic pattern alteration in caseins 
because the 12% - NPN which is liberated has the same 
mobility as k-casein and the two migrate together. (Both 
the k-casein and the NPN would migrate in the @-casein 
peak. ) 

4. Since a larger quantity of 12% - NPN is liberated 
by rennin from k-casein and no measurable quantity from 
fractions free of k-casein, this work substantiates previous 
statements that k-casein is the primary target of rennin. 

5. The results of this study could be interpreted to 
support either the protective colloid theory of rennin co- 
agulation or Hammarsten’s proteose theory. 

Microfilm $2.50; Xerox $3.60. 65 pages. 


AGRICULTURE, FORESTRY AND WILDLIFE 
SOIL-VEGETATION RELATIONSHIPS WITHIN 

THE PONDEROSA PINE TYPE IN 
THE CENTRAL OREGON PUMICE REGION 


(L. C. Card No. Mic 60-3335) 


Christen Theodore Dyrness, Ph.D. 
Oregon State College, 1960 


Major Professor: C. T. Youngberg 


This study was conducted on a 50,000 acre unit of 
Weyerhaeuser Company’s Klamath Falls Tree Farm. 
Elevation ranges from 5,000 to 6,300 feet and annual pre- 
cipitation totals approximately 20 to 25 inches. The entire 
area is mantled by pumice deposits 1 to 4 feet in depth. 
The pumice is of dacite composition and was ejected during 
the culminating eruption of Mt. Mazama approximately 
6,500 to 7,000 years ago. 





Six plant communities were identified within the Pinus 
ponderosa and Abies concolor zones and characterized by 
means of plot sampling. These interpretive units, listed 
in order of increasing effective moisture, are as follows: 
(1) Pinus ponderosa/Purshia tridentata, (2) Pinus pon- 
derosa/Purshia tridentata/Festuca idahoensis, (3) Pinus 
ponderosa/ Purshia tridentata-Arctostaphylos parryana 
var. pinetorum, (4) Pinus ponderosa/Ceanothus velutinus- 
Purshia tridentata, (5) Pinus ponderosa/Ceanothus velu- 
tinus, and (6) Abies concolor/Ceanothus velutinus. With 
the exception of the Pinus/Ceanothus community these 
units were considered to constitute edaphic climaxes. The 
Pinus/Ceanothus was interpreted as representing an ear- 
lier successional stage within the Abies/Ceanothus habitat 
type. 

The Pinus/Purshia/Festuca association is restricted 
to areas of Shanahan loamy coarse sand, while the re- 
maining five all occur on soils belonging to the Lapine 
series. Both soils are Regosols developed on aeolian 
pumice deposits. The Lapine soil, generally exhibiting 
A,, AC, C,, C,, and D (buried soil) horizons, was found 
to vary considerably in morphological characteristics. 
Certain of these characteristics, such as thickness of the 
AC and C, horizons and degree of mixing of the C, pumice 
with buried soil material, were found to exert an influence 
on plant root distribution. Although changes in these pro- 
file features were subject to considerable local variation, 
there were several apparent correlations with plant com- 
munities. However, relationships were somewhat obscured 
as a result of variations in total depth of the pumice mantle. 
The particle size distribution of the Lapine soil was found 
to be fairly uniform among the 5 plant communities. 

Soil moisture studies indicated that depth and time of 
onset of soil drought are important factors in controlling 
the distribution of plant communities within the study area. 
An apparent exception was found in the case of the Pinus/ 
Purshia community where the Lapine C horizons retained 
appreciable quantities of available soil moisture throughout 
the growing season. This was attributed to a scarcity of 
plant roots in these layers. It was also found that amounts 
of soil moisture in the A, and AC horizons were often 
depleted to the permanent wilting percentage 1 to 3 weeks 
earlier in the open than under shrub cover. 

There were indications that the more mesic plant com- 
munities are accompanied by higher levels of several 
nutrient elements in the A, horizon. For example, the Lapine 
A, horizon under Pinus/Ceanothus and Abies/Ceanothus 
vegetation contained somewhat greater quantities of avail- 
able phosphorus, exchangeable calcium, and total nitrogen. 
This relationship was partially explained by investigations 
demonstrating that the fertility of the Lapine surface soil 
is apparently strongly influenced by litter source. Amounts 
of potassium, calcium, magnesium, and nitrogen contained 
in the A, horizon were shown to be very much greater when 
located under Ceanothus velutinus and Arctostaphylos 
parryana var. pinetorum litter than in areas where the 
covering of litter consisted primarily of Pinus ponderosa 
needles. Carbon-nitrogen ratios of Lapine and Shanahan 
A, and AC horizons failed to demonstrate any consistent 
correlation with plant groupings. Ponderosa pine seedlings 
growing in the greenhouse on Lapine C, and C, horizon 
material showed a significant response to applications of 
nitrogen, phosphorus, and sulfur. 

Microfilm $2.95; Xerox $10.35. 227 pages. 
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AN INSECT COMPLEX AND DEFOLIATION 
ASSOCIATED WITH SUGAR MAPLE 
ACER SACCHARUM (MARSHALL) AND 
THE GENESIS OF MAPLE BLIGHT 


(L. C. Card No. Mic 60-3200) 


Ronald Lawrence Giese, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Associate Professor Daniel M. Benjamin 


Maple blight, an important disease of sugar maple 
discovered in Florence County, Wisconsin in 1957, is 
typified by wilt, dieback, epicormic sprouting and tree 
mortality. In some areas, 40 percent of the trees were 
killed, resulting in the reduction of basal area and num- 
bers of sugar maple, a regression to a more pioneer type 
and invasion of the diseased areas by weeds. 

The blighted areas had records of epiphytotics of 
several insects for three years immediately prior to the 
expression of symptoms. The life stages and life histories 
of the three major defoliating insects are discussed. The 
initial insect defoliator in the seasonal complex is Spar- 
ganothus acerivorana MacKay. It is a solitary feeder, 
active from mid-May to mid-July. Acleris chalybeana 
(Fern.) appears in mid-June and feeds through August; 
it is a solitary form. Leaf-rolling species provide the 
only known oviposition sites for a third defoliator, the 
webworm Tetralopha asperatella (Clem.). This is a colo- 
nial defoliator that actively feeds from mid-June through 
August. Where a singie leaf-roller was present prior to 
webworm egg deposition, as many as 224 webworms may 
comprise each colony. Whole branches are defoliated 
and entire trees may be stripped. 

Parasites and predators reduced the populations of the 
three major defoliators in the maple blight areas to enphy- 
totic levels in 1958 and 1959. 

The close association of arthropods found in the niches 
provided by the leaf-rollers and webworms is discussed 
from an entomosociological viewpoint. In addition to the 
major defoliators, general insects associated with sugar 
maple were revealed. 

Experimental defoliation of sugar maple and other 
hardwoods was reflected by tree mortality, terminal 
dieback, epicormic sprouting and wilting--the clinical 
symptoms of maple blight. Impact varied with time and 
degree of defoliation; the critical period of July and 
August was delimited during which sugar maple suffers 
greatest impact from defoliation. This is identical with 
the period of defoliation by the leaf-roller--webworm 
complex. Reflushing in the year of foliage loss was ex- 

















pressed by leaves smaller in size and number than normal. 


Epiphytotics of Heterocampa guttivita (Wlkr.) in Door 
and Kewaunee Counties, Wisconsin resulted in maple 
blight. 

Epiphytotic populations of defoliating insects during 
July and August can be expected to result in maple blight 
under any stand conditions. 

Microfilm $2.95; Xerox $10.35. 226 pages. 








THE INFLUENCE OF SEEDBED MICROENVIRONMENTS 
UPON THE ESTABLISHMENT OF DOUGLAS FIR 
(Pseudotsuga menziesii (Mirb.) Franco) SEEDLINGS 


(L. C. Card No. Mic 60-3340) 


Richard Hermann, Ph.D. 
Oregon State College, 1960 





Major Professor: William W. Chilcote 


The influence of seedbed microenvironments on the 
establishment of Douglas fir (Pseudotsuga menziesii 
(Mirb.) Franco) seedlings was studied on a clear-cut and 
burned south slope on the Mary’s Peak Watershed in the 
Coast Range of western Oregon. Seedbeds consisting of 
charcoal, hard-burned soil, light-burned soil, mineral 
soil, litter, and sawdust were prepared on 90 plots, each 
of which was one square meter in size. Thirty plots were 
fully exposed to sunlight, 30 were lightly shaded, and 
another 30 were heavily shaded. Records were obtained 
of temperatures at 150 and 2.5 centimeters above the 
ground, at the surface of seedbeds, and at depths of 2.5, 
5.0, 7.5, 10.0, 12.5, and 17.5 centimeters underneath the 
surface of seedbeds during 1957 and 1958. Precipitation 
was measured in the study area from spring 1957 to fall 
1958. The status of soil moisture at depths of 5 and 15 
centimeters under all seedbeds was followed during the 
1957 and 1958 growing seasons. 

Charcoal and litter reached the highest surface tem- 
peratures while sawdust and hard-burned soil were the 
coolest seedbed materials. However, differences between 
the surface temperatures of seedbeds were surprisingly 
small and seldom exceeded 6° to 10°F. During the summer 
months, the uppermost soil layers under litter, sawdust, 
and charcoal were on the average 16° to 18° F cooler than 
under hard-burned, light-burned, and unburned mineral 
soil. Evaporative losses of soil water, however, were not 
retarded more effectively by anyone of the seedbed mate- 
rials so that soil moisture was depleted rather uniformly 
under all surfaces. In 1957, soil moisture was held at 
tensions greater than 1 atmosphere during September only, 
during the extremely hot and dry summer of 1958, soil 
moisture tensions of 1 atmosphere were exceeded by the 
middle of July. 

Douglas fir seeds treated with endrine were broadcast 
in March 1957. Rodents destroyed most of the seeds in 
spite of the use of a repellent and germination was extremely 
low. Animal depredations and heat injuries resulted ina 
nearly complete loss of seedlings in the 1957 growing 
season. 

In January 1958, all seedbeds were reseeded. The 
amounts of seeds destroyed by rodents were small and 
germination was satisfactory. On all seedbed materials, 
germination was highest with full exposure to light. Char- 
coal was the best medium for germination while hard- 
burned soil was intermediate between charcoal and the 
rest of the seedbed materials. Differences were insignifi- 
cant with regard to germination among mineral soil, light- 
burned soil, litter and sawdust. The higher germination 
on charcoal and hard-burned soil was attributed to better 
preservation of moisture at the surfaces of these two kinds 
of seedbed materials. 

Seedling losses during the 1958 growing season were 
primarily due to animal depredations and heat injuries. 
Damping off, drought, and frost were not important as 
causes of mortality. The lack of drought mortality was 
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ascribed to the absence of competing vegetation. Losses 
of second-year seedlings during the 1959 growing season 
were insignificant. 

Seedling losses were lowest under light shade. Heat 
was the chief agent of mortality on the exposed seedbeds 
while animal depredations were the major cause of losses 
on the heavily shaded seedbeds. 

Although sawdust and litter were the most favorable 
seedbeds with regard to survival, the initial advantage of 
high germination on charcoal and hard-burned soil was 
not offset by higher mortality and the greatest number of 
seedlings was present on charcoal and hard-burned soil 
at the close of the 1958 and 1959 growing seasons. 

Growth characteristics of seedlings did not show any 
clear relationships to seedbed conditions. 

Microfilm $3.25; Xerox $11.25. 249 pages. 


LETHAL SURFACE TEMPERATURES AND 
THEIR INTERPRETATION FOR DOUGLAS-FIR 


(L. C. Card No. Mic 60-3353) 


Roy Ragnar Silen, Ph.D. 
Oregon State College, 1960 


Major Professor: William W. Chilcote 


The concept is developed that direct measurement of 
physical factors at the microsite level might provide better 
criteria than gross features of the landscape for judging 
whether Douglas-fir clearcut areas will restock naturally. 
Large scale sampling of microsite temperatures was 
considered as most promising of possible criteria for 
initial work. 

The percentages of surfaces that exceeded 125° , 138°, 
and 150°F. on eight Douglas-fir clearcuts in western 
Oregon were estimated by the use of temperature pellets 
during 1954. By September 50.5 percent of north slopes 
and 86.5 percent of south slopes had exceeded 138°F. 

Microsite descriptions of the 100 points sampled on 
each clearcut revealed that most microsites remaining 
below 138° F. were in perpetual shade. Others were on 
steep northerly aspects, or in shade of dense or low vege- 
tation. Vegetation giving intermittent shade provided 
little protection against high surface temperatures. 

The meaning of, various levels of temperature was 
tested by placing the temperature pellets near stems of 
Douglas-fir seedlings and relating heat injury with melting 
of pellets. The 138 F. pellet was best related to mortality, 
but the thermal death point in the field seems to range from 
125°F. to more than 150° F. 

Why some seedlings did not die at very high surface 
temperatures was the subject of laboratory studies. Seed- 
lings were exposed in a temperature gradient under tung- 
sten lamps at various ages and duration of exposure. Seed- 
beds tested were peat moss, yellow mineral soil, and 
quartz sand. Time-temperature relationships at which 
mortality occurred were significantly different for each 
material. Seedbed material and duration of exposure were 
major factors, but the effect of seedling age up to three 
months was not significant. 

Exposure of seedling stems to water bath temperatures 
under dry conditions was accomplished with a new appa- 





ratus. This gave a time-temperature relationship at which 
mortality occurred, but with lower corresponding values 
than those in dry materials tested. 

Heat-lamp tests on 49 materials indicated that there 
is probably a complete spectrum of such time-temperature 
curves. Seedling mortality occurred as low as 122°F. at 
four hours exposure to water bath temperatures and as 
high as 176°F. at 15 minute exposure in white sand, a range 
of 54°F. Little evidence was seen of a strong display of 
natural resistance of individual seedlings to heat injury. 
Instances of resistance to high surface temperatures in 
the field could be explained adequately by short duration 
of exposure or seedbed materials having protective 
qualities. 

Further studies showed that transpiration had no meas- 
urable effect on killing temperatures. Thermocouple im- 
plantations in seedling stems indicated no biological mecha- 
nism that might keep the stems cooler than surrounding 
surface temperatures. The seedling stem appeared to 
have temperature characteristics no different than meas- 
ured inside a plastic tube of similar size filled with water. 

The 138° F. temperature pellet was indicated to be a 
reliable indicator of probable heat mortality on clearcuts, 
provided durations of exposure and seedbed materials 
were near the average listed for the eight clearcuts in 
this study. 

The high proportions of south slopes that exceed 125°F., 
usually over 90 percent, is information of interest to 
forest managers. The implications that older seedlings 
may die of heat damage, and that heat killing occurring 
late in summer may be confused with drought killing, is 
of interest to researchers. Of theoretical interest are 
the conclusions that thermal death points vary with the 
type of material that surrounds the seedling, that heat 
flow in calories instead of actual temperature is probably 
the correct measurement unit to express heat injury, and 
that relatively more heat is transferred at the same tem- 
perature into a seedling in organic materials than in 
mineral soils. Microfilm $2.60; Xerox $9.00. 197 pages. 


AGRICULTURE, PLANT CULTURE 
EFFECTS OF VARYING NUTRIENT LEVELS ON 
GROWTH AND ENZYME ACTIVITY 
OF CAULIFLOWER 


(L. C. Card No. Mic 60-2915) 


Alex Getchell Alexander, Ph.D. 
University of Maryland, 1960 


Supervisor: Dr. Charles W. Reynolds 


A study was made of the growth and enzyme activity of 
cauliflower plants supplied with varying levels of N, Ca, 
Mo, Fe, B and Cu in sand culture. Enzyme-activity meas- 
urements included phosphatase, polygalacturonase, the 
Fe-requiring enzymes peroxidase and catalase, and the 
Cu-requiring enzymes polyphenol oxidase and ascorbic 
acid oxidase. Nutrient balance strongly affected growth 
(as measured by dry weight) and enzyme activities. 
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Best growth, as measured by dry weight at the final 
harvest, was recorded at medium Mo (0.01 ppm), high 
Ca (9.0 me/L), high Fe (6.0 ppm), medium B (0.03 ppm), 
medium Cu (0.02 ppm), and high N (12.0 me/L). Medium 
N (5.0 me/L) produced nearly as much growth as the high 
N level. A combination of high Ca and high N produced 
the greatest dry weight recorded. Boron deficiency was 
reduced by increasing concentrations of Ca. Iron deficiency 
was reduced by increasing levels of either Ca or Fe, but 
the symptoms could not be completely eliminated when 
either element was low. 

Phosphatase activity was inhibited by high Mo (1.0 ppm 
of the nutrient solution) while medium Mo (0.01 ppm) pro- 
moted activity. Mo seemed to act as a phosphatase acti- 
vator or inhibitor, depending on the Mo concentration 
supplied. Phosphatase and ascorbic acid oxidase activities 
were increased by the same treatments which promoted 
dry weight, and were depressed as dry weight was de- 
pressed. Phosphatase activity was high in plants having 
B or Fe-deficiency symptoms. 

Peroxidase activity was promoted by increasing levels 
of N and Mo, and was depressed by high Cu. Fe-deficiency 
symptoms were less severe when peroxidase activity was 
high, as compared to low peroxidase activity. Catalase 
activity was promoted by high Mo, while medium B exerted 
a depressing effect. Increasing concentrations of Fe, Ca, 
and B promoted polyphenol oxidase activity and dry weight, 
while high N tended to depress the enzyme. Ascorbic acid 
oxidase activity was enhanced by increasing levels of Mo 
when Cu was low, and was depressed by high B at the low 
and medium levels of N. Polygalacturonase was relatively 
active at low levels of Mo, B, and Fe. Plants producing 
the greatest dry weight had relatively low polygalacturonase 
activity. 

Certain nutrient-enzyme responses were detected prior 


to any significant variations in dry weight or visual appear- 


ance. Nutrient-enzyme studies apparently concern a 

critical fraction of the total element content, and may offer 

a means for early detection of abnormal plant conditions. 
Microfilm $2.50; Xerox $4.80. 91 pages. 


THE IMPORTANCE OF WATER SOLUBILITY OF 
VARIOUS FORMS OF PHOSPHATE TO 
AGRONOMIC CROPS 


(L. C. Card No. Mic 60-3173) 


Nilkanth Dulichand Bhure, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Assistant Professor J, T. Murdock 


The objectives of this study were to evaluate the effec- 
tiveness of varying water solubilities of several phosphate 
materials to determine the effect of sulfate and chloride 
on the uptake of fertilizer phosphorus by plant, and to 
measure the extent of phosphorus diffusion from various 
forms of phosphatic fertilizers. 

The results of field, greenhouse and short term uptake 
experiments showed that increasing water solubility of 
orthophosphate up to 50 percent was advantageous when 
fertilizer was applied in a band. However, increases in 
water solubility of phosphorus did not significantly increase 





the effectiveness of fertilizer when broadcasted. Com- 
parisons of various materials showed that fertilizers made 
from processed metaphosphate having phosphorus water 
solubilities of 1, 22 and 44 percent were as effective as 
orthophosphate materials having 22, 44 and 85 percent 
water solubilities respectively. Increasing the phosphorus 
water solubility of orthophosphate materials beyond 44 per- 
cent or the water solubility of processed metaphosphate 
beyond 22 percent did not increase their effectiveness. 

Fertilizers prepared by mixing definite ratios of calcium 
ortho, meta, and pyrophosphates indicated that if the major 
component in the mixture was calcium metaphosphate, at 
least 23 percent phosphorus water solubility was needed 
to achieve the maximum effectiveness. Calcium pyrophos- 
phate was extremely unavailable to plants and acted as a 
diluent when mixed with other phosphate materials. Aclose 
similarity of phosphorus availability was observed between 
similar water solubilities of processed metaphosphate and 
mechanical mixtures of ortho, meta, and pyrophosphates. 

Short term uptake studies also indicated that if large 
quantities of available phosphorus were required early in 
the season, either ortho or metaphosphate materials having 
extremely low water solubility were less effective than 
those with higher water solubilities. However, if longer 
periods of fertilizer reaction with the soil were allowed, 
the materials having low phosphorus water solubility were 
as effective as those with higher water solubilities. 

Experiments were conducted to determine the effect of 
sulfate and chloride salts on phosphorus uptake by oats 
from various forms of calcium phosphate. Phosphorus 
recovery was not influenced by sulfate or chloride salts 
regardless of their placement relative to the phosphate 
material. 

The relative movement of phosphorus from various 
forms of calcium phosphate indicated that the movement of 
phosphorus was not only a function of the water solubility 
of phosphorus, but was also dependent on the chemical form 
in which phosphorus occurred. The order of phosphorus 
movement was Ca(H, PO,),>Ca(PO,),>CaHPO,2Ca, P,O,. 

The overall results of the various experiments con- 
ducted indicated that row or “starter” fertilizer manufac- 
tured from orthophosphate or from metaphosphate should 
contain at least 45 - 50 or 25 - 30 percent of their phos- 
phorus in a water soluble form, respectively. For broad- 
cast applications, fertilizers made from orthophosphate 
or metaphosphate having low water solubilities were as 
effective as those having higher water solubilities. Rela- 
tively high concentrations of sulfate or chloride did not 
inhibit the recovery of phosphorus from mixed fertilizers. 
Radioautographs of various phosphate sources applied in 
bands indicated that the movement of phosphorus was 
restricted and was not only a function of phosphorus water 
solubility but also dependent on the form in which phos- 
phorus occurred. 


Microfilm $2.50; Xerox $5.20. 102 pages. 
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THE EFFECT OF FREEZING TEMPERATURES OF 
VARYING INTENSITIES AND DURATIONS ON 
THE GERMINATION OF MAIZE HARVESTED AT 
DIFFERENT STAGES OF MATURITY 


(L. C. Card No. Mic 60-3179) 


Shu Ting Chang, Ph.D. 
The University of Wisconsin, 1960 
Supervisor: Professor Norman P, Neal 

In northern areas, such as Wisconsin, soil conditions 
often are unfavorable for germination when corn is planted. 
High quality seed of strong vitality therefore is of para- 
mount importance. Further, freezing temperatures fre- 
quently occur before seed corn is fully developed and 
matured, thus reducing, if not seriously damaging, seed 
germination and vitality. The consequences of early 
freezing temperatures can be especially significant in 
seasons when development of the crop is retarded by un- 
favorable growing conditions. 

The material involved in this investigation included 
inbred lines, single and double hybrids, and open-pollinated 
progenies of single hybrids, grown on the University farm 
at Madison in 1957 and 1958. Representative ears of each 
of these classes were harvested at successive stages of 
maturity, the moisture content of the kernels ranging from 
60 to 18 per cent. In order to simulate preharvest frosts 
as they might occur in the field conditions, the ears were 
exposed to freezing treatments of varying intensity and 
duration, under controlled conditions in a specially equipped 
freezing cabinet. 

The effects of freezing treatments, the degree of matu- 
rity and age of seed on viability were evaluated by standard 
germination tests at room temperature and under “cold 
test” conditions, both with and without a seed protectant. 

Under the conditions of these investigations, the fol- 
lowing conclusions were reached: 

(1) With seed that had not been exposed to freezing 
temperatures, seed maturity had only a minor influence 
on germination in standard laboratory tests at room tem- 
perature without a fungicidal seed protectant and under 
“cold test” conditions with a protectant. However in 
“cold test” germination without the use of a protectant, 
seed maturity was shown to be of major significance. 

(2) With freezing treatments, injury to germination is 
directly related to kernel moisture at harvest and to the 
intensity and duration of exposure. Seed maize maturing 
under field conditions gradually acquires tolerance to 
freezing injury, as well as to that occasioned by soil-borne 
seed decaying pathogens. The higher the kernel moisture 
at harvest, the greater the damage to germination at all 
levels of freezing treatment. 

(3) Seed corn containing 30 to 33 per cent moisture at 
harvest was not injured by freezing treatments of 2 to 6 
hours duration at 21°F. However, viability was reduced 
by exposure at 16°F. for periods of 4 to 8 hours and 
significantly more so at 11°F. 

(4) Germination capacity of seed harvested with a 
kernel moisture content of 20 to 25 per cent was not seri- 
ously reduced by freezing treatments at 16° F. for periods 
ranging from 2 to 8 hours, but injury was increased signifi- 
cantly for exposures of 10 to 12 hours duration. When 
kernel moisture was 19 per cent or less, freezing treat- 
ments at 6° F. for 72 hours caused only slight injury to 





germination under “cold test” conditions when the seed 
was treated with a protectant. 

(5) In all instances, “cold test” germination of seed 
treated with a fungicidal protectant, gave better results 
than without it. The use of a protectant provides a means 
of evaluating the injury due to freezing treatments, whereas 
without such, germination results are influenced addi- 
tionally by the relative inherent resistance, or suscepti- 
bility, to seed decaying pathogens. 

(6) Significant differences between inbred lines and 
between hybrids of which they are the parents are shown 
to exist in respect to tolerance to freezing injury as well 
as to attack by pathogenic fungi attacking the germinating 
seed. Inbred W23 and the hybrids of which it is the seed 
parent give relatively good stands both with and without a 
protectant under “cold test” conditions; inbred W153R and 
its hybrid offspring show a high level of tolerance to 
freezing injury, but are highly susceptible to attack by soil 
pathogens and inbred M14, and its hybrid progeny, are 
intermediate in both respects. 

(7) In general, hybrids are more tolerant to frost 
injury to germination and to attack by soil-borne seed- 
decaying pathogens than are their parental inbred lines. 

(8) The ability of seed corn to resist damage to germi- 
nation by freezing treatments is not necessarily correlated 
with inherent resistance to attack by soil-borne seed- 
decaying organisms. The tolerance of hybrids to freezing 
injury was not as strongly affected by the maternal parents 
as was resistance to attack by soil-borne organisms under 
“cold test” conditions. 

(9) Experiments dealing with the effect of age on seed 
viability under “cold test” conditions indicate that both 
with, and without freezing treatments, germination capacity 
is reduced in all instances when the seed is 12 years of 
age, with the greatest decline occurring in seed subjected 
to freezing treatments. Increasing intensity and duration 
of exposure to freezing temperatures resulted in a corre- 
sponding increase in injury to germination. The loss of 
germination capacity is significantly greater for inbred 
lines than for hybrids. 


Microfilm $2.50; Xerox $5.40. 107 pages. 


THE MOVEMENT AND ADSORPTION OF 
SULFATE IONS IN SOIL SYSTEMS 


(L. C. Card No. Mic 60-3330) 


Tsun-Tien Chao, Ph.D. 
Oregon State College, 1960 
Major Professor: Moyle E, Harward 
Soil columns were used to study the movement of S™ 
tagged sulfate applied as gypsum (CaSO,*2H, O) through 
soil systems as influenced by different rates of water and 
sulfur applications, liming, and phosphate fertilization. 
The data indicated that the amount of water applied was 
one of the primary factors affecting sulfate movement. 
Soils of different series exhibited marked difference in 
the retention of sulfate ions. Of the soils examined, the 
Brown Latosols and Reddish Brosn Latosols showed 
appreciable ability to hold sulfate ions against leaching. 
These soils also contained much higher content of free 
aluminum and iron oxides than other soils. 
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Under the influence of different rates of water, the 
distribution of the surface-applied sulfate showed a well- 
defined pattern of gradual downward movement. It was 
postulated that a stepwise replacement of sulfate along 
the soil column as a function of the amount of water added 
might be related to an alternate adsorption-desorption 
process occurring during leaching. 

When leached with fixed amounts of water, the general 
trends of per cent distribution of the applied sulfate 
throughout the soil column showed similar patterns with 
the four rates of gypsum addition. It seems that the re- 
tained sulfate ions are in kinetic equilibrium with those 
in solution. 

Liming had a greater effect on the movement of sulfate 
through soil columns than phosphate fertilization. Only 
slight effects of phosphate fertilizer were observed. The 
extent of movement as influenced by these two factors was 
dependent on the inherent nature of the soil. Equilibration 
studies of sulfate adsorption on soils confirmed the above 
results. 

Adsorption isotherms of sulfate ions were obtained for 
some representative Oregon soils. Brown Latosols and 
Reddish Brown Latosols were found to exhibit much higher 
adsorption than other soils. The results support the view 
that the phenomena observed on movement of sulfate 
through soil columns are associated with differences in 
the adsorption of sulfate by different soils. For these 
Latosolic soils, both Freundlich and Langmuir equations 
could be fitted depending on the range of sulfate concen- 
trations of the equilibrium solution. The Langmuir equa- 
tion fitted the data at the low range of concentrations. 

Removal of organic matter, free aluminum oxides, or 
free iron oxides from the Latosols reduced sulfate adsorp- 
tion appreciably. After the removal treatments, the Lato- 
sols exhibited sulfate adsorption phenomena similar to that 
of some of the low-adsorbing soils. 

Adsorbed sulfate ions were shown to undergo exchange 
reaction with those in solution and were easily desorbed 
from the adsorption sites by KH, PO, solution or water, 
indicating that the adsorbed sulfate is probably highly 
available to plant growth. 

Evidence was presented to show the simultaneous 
adsorption of sulfate with the associated potassium ion 
(“salt adsorption”). Potassium-saturation of the soil 
reduced the amount of sulfate adsorbed from a K,SO, 
solution. 

Different clay minerals showed variable capacities to 
adsorb sulfate ions. For H-saturated clay minerals, the 
order of decreasing adsorption was: kaolinite > illite > Utah 
bentonite. The Al-clay adsorbed more sulfate ions than 
corresponding H-clays. Partially neutralized Al-cation 
exchange resin showed appreciable amount of sulfate ad- 
sorption, indicating the importance of hydroxy-aluminum 
complexes. 

Possible mechanisms of sulfate adsorption by soils 
were suggested: 

(A) Coordination of sulfate ions with hydroxy-aluminum 
or hydroxy-iron complexes, or exchange of sulfate ions 
with hydroxyl groups associated with these complexes. 

(B) Anion exchange due to the positive charges devel- 
oped on hydrous aluminum or iron oxides, or on the crystal 
edges of kaolinitic clays at low pH’s. 

(C) “Salt adsorption” resulting from attraction due to 
physical forces between electrolyte molecules and the 
surface of soil colloids. 





(D) Amphoteric properties of soil organic matter which 
may develop positive charges under certain specific con- 
ditions. Microfilm $2.50; Xerox $6.20. 130 pages. 


CHARACTERISTICS OF RED RICE 
IN LOUISIANA 


(L. C. Card No. Mic 60-2974) 


Milton James Constantin, Ph.D. 
Louisiana State University, 1960 
Supervisor: Professor Merlin T. Henderson 

During August, 1958, a study of red rice, a weed in 
rice fields, was made in the southwestern Louisiana rice 
area. A total of 1,084 panicles of red rice was collected 
for laboratory studies of variation in grain characteristics. 
During November, 1959, several rice mill operators were 
interviewed individually to determine the problem that red 
rice presents to the milling industry. 

The survey showed that red rice plants were present 
in all fields, although their frequency varied greatly among 
fields. Two major hull color types, straw and black, were 
easily recognizable. Some fields had both straw colored 
and black hull plants in about equal frequencies, while 
either of these two types predominated in other fields. 

Most mill operators reported that red rice is a serious 
problem to the industry because it lowers the quality and 
price of rice, necessitates more severe milling, subse- 
quently decreasing milling quality. Red rice is more 
objectionable in long grain rice, but is reportedly more 
common in medium grain rice. Although there is equip- 
ment capable of removing most red rice from long grain 
rice, it is impractical for mills to do so. The foreign 
markets show less discrimination towards red rice than 
the American market. A lot of rice is never discarded 
because it contains excessive red rice. 

It was found in the laboratory that all plants had shat- 
tering spikelets with red seed coats and pubescent hulls. 
Red rice plants differed genetically in hull color, awned 
condition, awn color, awn pubescence, awn length, grain 
length, grain width, percentage of kernel breakage, and 
intensity of seed coat color. There was a wide degree of 
variation among plants in most of these characteristics. 
No variation could be detected among plants in grain 
shattering and hull pubescence. 

Three hull color types were recognized, straw, gray, 
and black, and these were used in the discussion of other 
characteristics of red rice. The gray hull type was an 
intermediate type, and possessed certain characteristics 
in common with each of the two major hull color types. 
The black and gray hull types were mostly awned, while 
the straw colored hull type was predominantly awnless. 
Awns of the straw colored and gray hull types were straw 
colored, while practically all those of the black hull type 
were black. The straw colored hull type included the 
shortest grains, while the gray hull type included the 
longest grains. There was appreciable difference among 
hull color types in percentage of kernel breakage, which 
was in all cases greater than that of cultivated varieties. 
Hull color types differed genetically in awned condition, 
awn color, awn length, grain length, and percentage of 
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kernel breakage. They did not seem to differ in grain 
shattering, hull pubescence, seed coat color intensity, awn 
pubescence and grain width. 

Red rice is probably an introduced type or form of 
O. sativa var. fatua Prain, which has become established 
in Louisiana and has subsequently been modified greatly 
by natural hybridization with cultivated rice. Southeast 
Asia may be the probable center of origin, from which red 
rice spread to 6ther countries as mixtures in seed rice. 
The wide variation in most characters is assumed to be 
due mostly to natural hybridization with cultivated rice, 
and partly to introductions of various types, and mutations. 
The two main factors involved in the survival and spread 
of red rice are grain shattering, and the ability of the 
grains to remain viable in the soil during long adverse 
periods. Microfilm $2.50; Xerox $5.20. 104 pages. 


CHEMICAL CONSTITUENTS AND RESPIRATION 
ASSOCIATED WITH QUALITY OF 
TOMATO FRUITS DURING 
MATURATION AND RIPENING 


(L. C. Card No. Mic 60-2702) 


Jack Allen Freeman, Ph.D. 
Washington State University, 1960 


Over a two-year period experiments were carried out 
at two locations, using four varieties, to study the associa- 
tion of chemical constituents and respiration rates with 
quality of tomato fruits during maturation and ripening. 

The results indicated that total acidity in tomato fruit 
increased from the pre-mature stage to a high point soon 
after maturation and then decreased with ripening. Total 
sugars and total soluble solids increased only slightly 
from just turning to red ripe. Carotenoids increased with 
ripening, but ascorbic acid did not necessarily increase 
directly with ripening. 

Storage ripened fruit was generally higher in total acids 
and lower in ascorbic acid, total sugars, total soluble solids 
and sugar/acid ratio than vine ripened fruit. 

The predominant amino acids in Washington State 
Forcing tomato fruit as determined by paper chromatog- 
raphy, were alanine, arginine, asparagine, aspartic acid, 
beta-alanine, gamma-amino butyric acid, glutamic acid, 
leucine(s), serine, threonine and valine. In addition most 
of the samples appeared to contain traces of glycine, lysine 
and/or histidine and tyrosine (with possibly phenylalanine). 
It appeared that genetic, physiological and environmental 
factors influence the kinds and relative amounts of free 
amino acids in plant cells. In a winter crop of Michigan 
State Forcing tomatoes it was observed that histidine, 
phenylalanine and tyrosine were all present in considerably 
higher amounts than in the above test. 

Maturation and ripening had a very marked effect on the 
relative amounts of free amino acid in tomato fruits. 
Glutamic and aspartic acids increased markedly with 
ripening, reaching a high point on the vine at red ripe. 
However, the total amino acid pool remained relatively 
constant throughout all stages of development. 

In line with other workers, the respiratory behavior of 
ripening tomato fruits was found to follow a specific pat- 
tern. In vine ripened fruit the climacteric peak occurred 





at the just turning stage while in fruit picked green and 
ripened in storage the climacteric peak occurred at a later 
stage, ranging from just below 50 per cent pink to about 

80 per cent pink. The intensity of the climacteric peak 
was consistently higher for fruit ripened on the vine than 
for fruit ripened in storage. However, the respiration 
rate for red ripe fruit showed no consistent difference 
whether the fruit was ripened on the vine or in storage. 

In other words, once the fruit reached the red ripe stage, 
respiration appeared to level off at a constant basal rate. 

During ripening of the tomato fruit the changes in total 
acidity followed the respiration curve. The total sugar 
increased slightly during ripening and thus appeared to be 
inversely correlated with acidity. 

Most of the data obtained in this investigation indicated 
that the quality of tomato fruit was affected by truss posi- 
tion. Total acids, total amino acids, respiration rate and 
the climacteric peak decreased while ascorbic acid and 
the sugar/acid ratio increased with ascending truss 
position. 

The results of this investigation indicated that sampling 
with respect to truss position should be controlled, actually 
or statistically, during research on chemical constituents 
and respiration. There appeared to be no critical stage of 
maturity, other than the red ripe stage, at which tomatoes 
for fresh use can be harvested which will ensure vine- 
ripened quality. 


Microfilm $2.50; Xerox $5.20. 103 pages. 


POTASSIUM RELEASE FROM SEVERAL 
WESTERN OREGON SOILS AND ITS RELATIONSHIP 
TO CROP GROWTH AND SOIL MINERALOGY 


(L. C. Card No. Mic 60-3337) 


Ernest Hugh Gardner, Ph.D. 
Oregon State College, 1960 


Major Professor: Thomas L. Jackson 


The K release properties of certain standard minerals 
were investigated. The K-bearing micas, biotite, musco- 
vite, and illite, released considerable amounts of K to 
chemical extractants. Biotite released the most K and 
illite the least K. The lower K release by illite, compared 
to the other K-bearing micas, indicated that the illite was 
probably fairly degraded. The indications were that K 
release to acidic extractants by these micas did not result 
in a complete selective removal of K from between the 
basal layers of these minerals, as no expansion of the basal 
spacing resulted from the K removal. 

The montmorillonites when equilibrated with K in the 
presence of heat did not “fix” appreciable amounts of K. 
The difference between the K-“fixing” abilities of beidelli- 
tic-type montmorillonite and montmorillonite of the non- 
beidellitic type was slight. 

There were indications that with chlorite, K-equilibra- 
tion plus leaching with HCl resulted in the replacement of 
some of the brucite-like material by K. This was indicated 
by the appearance of a 10 A” peak following the HCl leaching 
of K-equilibrated samples. 

It was found that the release of K by soils could gen- 
erally be related to the minerals present. Soils containing 
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illite released relatively large amounts of slowly available 
K. In certain instances the presence of montmorillonite 
was associated with a high release of readily available K. 
It appeared that organic matter content was a factor in the 
release of readily available K by soils. Surface soils 
generally released more K than subsoils. 

The relationships among the different chemical evalua- 
tions of K release by soils were studied. The continuous 
leaching of the standard minerals and soils with 0.1 N HCl 
resulted in a cumulative release curve consisting of three 
main portions. The initial portion was fairly linear with 
a relatively large slope. The second portion was curvi- 
linear and the third portion was predominantly linear with 
a relatively small slope. The mean slope of the initial 
linear portion of this curve was used as an evaluation of 
the rate of release of readily available K. The rate of 
release of readily available K, evaluated in this manner, 
was found to be highly correlated with the amount of ex- 
changeable K in the soils. The mean slope of the second 
linear portion of the cumulative K release curve was used 
to evaluate the rate of release of slowly available K. The 
rate of release of slowly available K was found to be highly 
correlated with the amount of slowly available K in the 
soils. The amount of slowly available K was estimated 
using the boiling 1 N HNO; extraction method. These 
results indicated that probably two reactions were involved 
in the release of K by soils, with one reaction involving the 
release of readily available K, and the other reaction in- 
volving the release of slowly available K. Further studies 
revealed that the release of readily available K by standard 
minerals and soils was predominantly a first-order reac- 
tion whose rate was a direct function of the amount of 
exchangeable K in the mineral or soil. Likewise, it was 
established that the release of slowly available K was 
predominantly a first-order reaction whose rate was a 


direct function of the amount of readily available K present. 


The amount of exchangeable K in the soils was signifi- 
cantly correlated with plant response to K fertilizer. 
Microfilm $2.50; Xerox $6.60. 136 pages. 


THE RELATIONSHIP OF SURFACE PHENOMENA 
TO SOIL AGGREGATE STABILIZATION 
AND DISINTEGRATION 


(L. C. Card No. Mic 60-2922) 


Richard Oliver Gifford, Ph.D. 
University of Maryland, 1960 


Supervisor: Dr, Edward Strickling 


The breakdown of soil aggregates in water was studied 
in laboratory experiments. The pressure of air and air- 
nitrogen mixtures in the aggregates when they were flooded 
with water was varied from the vapor pressure of water to 
10,000 psig and the aggregate stability of the samples was 
measured. The air in the aggregates was combined with 
and replaced by other gases in experiments on the role of 
adsorption and solubility of the gas in aggregate break- 
down. These two factors were further studied in experi- 
ments in which the air in aggregates was replaced by 
organic liquids before immersion of the aggregates in 





water. The effect of some of the liquids on the breaking 
strength of briquets was also studied. 

The aggregate stability of samples of soils wet at air 
pressures less than 1 atm. was increased over the sta- 
bility at 1 atm. and approached 100%, except for a Houston 
clay sample which swelled greatly. When the gas pressure 
in which aggregates were wet was increased above 1 atm. 
by the addition of nitrogen to atmospheric air, the aggre- 
gates were broken down by the entering water as they 
became wet and by expansion of gas remaining in the ag- 
gregates when the pressure was released. When most of 
the air in the aggregates was replaced by carbon dioxide 
or acetylene, slaking in water was greatly reduced. 
Aggregates wet in mixtures of these gases with air did 
not disintegrate as much as in the same quantity of air 
alone; this was apparently due to adsorption of these 
gases on the soil surface and replacement of the air in 
the fine pores. 

Immersing aggregates in organic liquids caused less 
breakdown than immersing them in water. When aggre- 
gates that had been prewet in water soluble organic liquids 
were transferred to water, the disintegration was less than 
in direct immersion of aggregates in water. Prewetting 
in slightly water soluble organic liquids, except aniline, 
increased the disintegration of the aggregates when they 
were transferred to water. Aniline protected the aggre- 
gates against breakdown in water. Adsorption of organic 
liquids from the vapor phase on two soils caused the same 
interaction with water as saturating the aggregates with 
the organic liquid, but to a lesser extent. The strength of 
briquets saturated with organic liquids was less in polar 
liquids than in nonpolar liquids. 

These experimental results are explained with refer- 
ence to the surface forces in an aggregate. A mechanism 
of aggregate stabilization is presented which involves two 
major steps. First, surfaces of mineral particles are 
brought into contact by the surface forces established as 
water evaporates from the soil. Second, these areas of 
contact are supported and protected by organic polymers 
adsorbed on the surfaces around them which reduces the 
attraction of the surfaces for water and binds the particles 
by adsorption of polymer chains across two soil particles. 
Aggregate disintegration is described as the result of 
forces that arise when water enters an aggregate and sepa- 
rates the particles by the spreading of films and compres- 
sion of air trapped in the pores. It is suggested that the 
understanding of soil aggregate stabilization and break- 
down as surface phenomena provides a basis for selection 
and development of aggregate analysis procedures by which 
to evaluate field treatments. 

Microfilm $2.50; Xerox $5.00. 98 pages. 
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THE EFFECT OF CUTTING 
HEIGHT AND NITROGEN LEVEL ON 
SHOOT AND ROOT PRODUCTION 
IN TURFGRASSES 


(L. C. Card No. Mic 60-2703) 


Roy Leon Goss, Ph.D. 
Washington State University, 1960 


Ten turfgrasses, consisting of eight bluegrasses, one 
bentgrass and one fescue were used to determine the effect 
of high and low cutting and high and low nitrogen levels on 
turf response. One inch was used as the high cut and one- 
half inch as the low cut. Eight pounds and two and one- 
half pounds of nitrogen per 1,000 square feet per season 
represented high and low nitrogen levels respectively. 

The nitrogen was applied in four equal monthly applications. 
The plots were mowed weekly for twenty weeks in 1957 and 
1958. 

Statistically significant differences were found in shoot 
yield between varieties in 1957 but not in 1958. Significant 
differences were found between the two cutting heights. 
The high cutting treatment produced more shoots in 1957 
and the low cutting treatment produced the most in 1958. 
High nitrogen produced the most shoots in both 1957 and 
1958. There was a significant interaction between cutting 
heights and nitrogen level on shoot production in 1957 but 
not in 1958. Some varieties were injured by low cutting 
and high nitrogen in 1957. 

Tissue nitrogen averaged higher from the low cutting 
treatments, and was likewise higher from the high nitrogen 
treatments. The highest percentage of nitrogen recovered 
was from the low nitrogen treatments. 

The analysis of the root yields revealed significant 
differences between varieties in both 1957 and 1958. The 
bluegrasses, except for the variety Delta, produced more 
roots than the bent and fescue. Significant differences in 
root yield were found between cutting heights in both 1957 
and 1958. High cutting resulted in a greater root yield. 
Nitrogen levels produced the most profound differences in 
root yield. The low nitrogen treatment produced signifi- 
cantly more roots in both 1957 and 1958. 

Only one significant positive correlation was found 
between shoot and root production in 1957, and this was 
from the low cut-high nitrogen treatment. No significant 
correlations were found in 1958. 

Shoot:root ratios were always narrower with the low 
nitrogen treatment. Even though the difference was small, 
the high cutting treatment produced a narrower shoot:root 
ratio than the low cutting treatment. 

Microfilm $2.50; Xerox $4.60. 87 pages. 


CATIONIC AND SALINITY STUDIES 
WITH THE SWEET POTATO 


(L. C. Card No. Mic 60-2659) 


James Kibler Greig, Jr., Ph.D. 
Kansas State University, 1960 


The objectives of this investigation were (1) to ascer- 
tain effects of individual cations (Ca, Mg, K, and Na) and 
cation combinations on growth of sweetpotatoes, (2) to 





determine minimum harmful concentrations of various 
cations insofar as growth of sweetpotatoes is concerned, 
(3) to determine any beneficial effects of cation additions, 
and (4) to determine effects of salinity in cultural media 
upon growth of sweetpotato plants. 

Sweetpotato plants were grown in nutrient solutions 
which contained excesses of the individual cations (Ca, Mg, 
K, or Na) and cation combinations. These plants were 
compared with plants grown in the control culture (nutrient 
solution). Visual responses of plants to treatments were 
recorded, yields of vegetation were determined, and vege- 
tative accumulations of cations were determined. Fleshy 
roots did not form on plants grown in nutrient solutions. 
Osmotic pressures of nutrient solutions were calculated 
so effect of salt concentrations could be determined. 

Soils which had grown good commercial crops of sweet- 
potatoes were used in the second phase. “Amberlite” syn- 
thetic exchange resin was saturated with Ca, Mg, K, or Na. 
Saturated resin was added to soil on the basis of original 
cation exchange capacity. 

The first study involved three levels each of Ca, Mg, 
K, and Na in addition to the control culture and a “mixed” 
cation treatment. Visual responses, yields, plant lengths, 
and cation accumulations were determined with vegetative 
growth. Plants from either control culture, the Ca or Mg 
cultures, had fleshy roots. Yields, numbers, and cation 
accumulation of these were determined. 

In the second study the same “Amberlite” synthetic 
exchange resin was used. However, the quantity of soil 
was six times as great while the rates of cation additions 
were decreased. Magnesium levels were omitted because 
the rate of release of Mg from synthetic exchange resin 
was apparently very slow. Plants appeared to grow better 
than before. Visual differences, yields, and cation accu- 
mulations were determined for both vegetation and fleshy 
roots. Root content of carotene was also determined. 

Soil samples from both experiments were analyzed for 
exchangeable cations, cation exchange capacity, free caco,, 
water soluble cations, and electrical conductivity. 

The nutrient solution studies generally indicated that 
yield of vegetation was reduced by addition of something 
more than 500 ppm of any cation (Ca, Mg, K, and Na). 
Cation accumulation in foliage generally increased with 
increased addition of the cation in the cultural solutions. 
This decreased accumulation of other cations. Magnesium 
and Na were accumulated preferentially from mixed cation 
treatments. Relative growth and osmotic pressure of 
nutrient solution were negatively correlated. 

The first synthetic exchange resin study demonstrated 
that excesses of K and Na at levels used resulted in death 
of plants. Relatively high concentrations of these easily 
dissociated ions increased osmotic pressure of the soil 
solution, causing death of plants. It was also evident that 
additions of Ca and Mg to soil medium increased fleshy 
root formation. The “mixed” cation treatment prevented 
fleshy root formation. 

Lesser cation concentrations were involved in the 
second synthetic exchange resin study. Minimum harmful 
levels of cation excesses were determined. Vegetative 
growth was not reduced by additions of cations at concen- 
trations used. Cation accumulations in vegetative and 
storage portions of the plant generally were in proportion 
to additions. Increased K concentrations increased caro- 
tene content of sweetpotato roots, whereas the greatest 
application of Na decreased it. 
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MANGANESE AVAILABILITY AND FIXATION 
IN SOILS AND CORRECTION OF 
DEFICIENCY IN FIELD CROPS 


(L. C. Card No. Mic 60-3205) 


Jack Kevan Hammes, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor K, C. Berger 


The objectives of this investigation were to elucidate 
the mechanism of manganese release in air-dried soils 
and subsequent manganese fixation in rewetted soils. 
Secondly, an evaluation was made of chemical extraction 
procedures for estimating the manganese supplying power 
of different soil types. Finally, the correction of manga- 
nese deficiencies by foliar sprays as well as soil fertili- 
zation were studied under field conditions with oats and 
red beets, respectively. 

It was concluded that the release of manganese in 
air-dried soils stemmed from the organically bound frac- 
tion of soil manganese. This release was effected by the 
chemical decomposition of soil organic matter under 
aerobic conditions. The fixation of manganese in rewetted 
soils was found to be dependent on microbial activity in the 
soils. The latter process was inhibited by treatment of the 
samples with sodium azide whereas the former reaction, 
release on drying, was not affected by the presence of this 
biological poison. 

Under three distinct sets of conditions, chemical ex- 
traction procedures for estimating the manganese supply- 
ing power of soils were investigated. Soil manganese 
was extracted with 0.1NH,PO,, 1.5 M NH, H, PO, , 

0.05 M NaEDTA (pH 6.2), and 0.2 percent hydroquinone-N 
ammonium acetate. In the greenhouse, oats were grown on 
20 soil samples collected from eastern Wisconsin. The 
highest correlation between plant and soil manganese 
contents was obtained by extraction of soil manganese 
contents from field moist samples with phosphoric acid. 

(r = 0.848). Extraction of manganese from air-dried 
samples with hydroquinone, phosphoric acid, and ammo- 
nium dihydrogen phosphate yielded correlation coefficients 
of 0.694, 0.596, and 0.564, respectively. 

Under field conditions, and with canning peas as the 
test crop, the following correlation coefficients were 
calculated between soil and plant manganese contents: 
Phosphoric acid, 0.787; ammonium dihydrogen phosphate, 
0.738; hydroquinone, 0.532; and EDTA, 0.045. All extrac- 
tions were made on air-dried soil samples. 

With field grown oats as the test crop, 25 soils devel- 
oped on alkaline lacustrine sediments were tested for 
available soil manganese. The following correlation coef- 
ficients were calculated between plant and soil manganese 
contents: EDTA, 0.787; phosphoric acid, 0.705; hydro- 
quinone, 0.702, and ammonium dihydrogen phosphate, 0.658. 
Manganese extracted from field moist samples resulted in 
very low correlation coefficients. 

On the basis of these results, it was concluded that 
0.1 N H, PO, was the best extracting reagent for the estima- 
tion of available soil manganese. Under field conditions, 
soils rarely remain in a constantly moist condition, there- 
fore, it was concluded that extraction of air-dried soil 
samples provided the most accurate appraisal of the man- 
ganese supplying power of soils. 

The results of this study indicate that soils containing 





less than 20 ppm. available manganese, as extracted with 
either phosphoric acid or ammonium dihydrogen phosphate 
should be regarded as deficient in manganese for the opti- 
mum production of oats. 

Application of manganese as a foliar spray was found 
to be an efficient means of correcting manganese defi- 
ciency in oats. An acre rate of 1.5 pounds of manganese 
in a solution volume of 15 gallons was satisfactory when 
applied at the “boot stage” of growth. 

An increase in yield due to manganese foliar applica- 
tions was associated with oats that contained less than 
25 ppm. manganese in the young plants, or contained less 
than 10 ppm. manganese in the mature grain. 

Manganese fertilization was studied on an alkaline 
mineral soil with red beets as the test crop. Three rates 
of manganese sulfate were applied in conjunction with 
three row fertilizers. The row fertilizers used were 
6-24-24, 6-24-12, and 11-8-0. 

Analysis of the beet leaves for manganese indicated 
that 40 pounds of manganese sulfate per acre, incorporated 
with the row fertilizer, resulted in the greatest uptake of 
manganese. Tissue analysis also showed that on an acre 
basis, 20 pounds of manganese sulfate applied in the row, 
supplied as much manganese to the beets as did 150 pounds 
of manganese sulfate applied broadcast. 

At each rate of manganese sulfate applied, the 11-48-0 
fertilizer promoted the highest uptake of manganese. The 
6-24-12 fertilizer produced similar results, and both 
fertilizer grades were superior to the 6-24-24 fertilizer 
in regards to manganese uptake by red beets. 

Microfilm $2.50; Xerox $+.60. 89 pages. 


GENETIC STUDIES AND COMPATIBILITIES 
IN THE SWEET POTATO (IPOMOEA BATATAS) 


(L. C. Card No. Mic 60-2976) 


Silas Albert Harmon, Ph.D. 
Louisiana State University, 1960 





Supervisor: Dr. Julian C. Miller 


Studies were conducted on the following problems in 
sweet potato breeding: 


1. Compatibility among several clones 


2. The evaluation of certain parents for their ability 
to transmit genetic characters such as resistance 
to the internal cork disease, carotene, leaf type, 
stem color, and vine length 


3. The study of inheritance of the above characters 


The compatibility studies were made on three different 
groups of parents in three separate tests. The clones were 
studied for self and cross compatibility. 

Compatibility between clones varied greatly. The per- 
cent capsule set varied from zero to one hundred. In 
crosses having 50 or more pollinations the highest percent 
capsule set was 81.66. Twenty-six crosses and selfed 
clones set no capsules. 

Eleven clones were self pollinated. Of these, six seta 
low (below 10)percent. Three clones set above 10 percent 
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and the highest was 40.80. The average percent capsule 
set for all selfs and crosses was 16.76. 

In general a clone that set as a female parent was also 
equally compatible as a pollen parent. There were excep- 
tions. Flowers on Unit I Porto Rico plants set a consider- 
ably higher percent capsules as a female than as a male. 
In a few crosses the original and reciprocal were signifi- 
cantly different. 

The hour from 7:30 to 8:30 a.m. was the most favorable 
time for pollination. 

Various crosses were made between parents that were 
known to be either resistant or susceptible to the internal 
cork virus or viruses. Resistant clones used were White- 
star, HM-15, HM-36, and Creole. Susceptible clones were 
Porto Rico, Code 21, and Code 130. Progenies from these 
crosses were graft-inoculated and their reaction studied. 
The data indicated that resistance was dominant. 

HM-15 and HM-36 were outstanding in their ability to 
transmit resistance to internal cork. Whitestar was the 
least desirable of the resistant group from the standpoint 
of transmitting resistance. 

The data indicated that the greatest susceptibility to 
internal cork was transmitted by Code 130 and Porto Rico. 

Carotene content was determined for all the progenies. 
In general the percentage of clones with carotene higher 
than Porto Rico was low. Some crosses gave several 
progenies with carotene content higher than either parent 
and higher than Porto Rico. The data indicated that to get 
a high percentage of progenies with carotene equal to or 
higher than Porto Rico, both parents must have a carotene 
content as high as Porto Rico. Carotene appears to be 
inherited recessively and quantitatively. Porto Rico, 

Code 130, and HM-15 gave a greater percentage of proge- 
nies in the higher carotene range than the other parents. 

An attempt was made to correlate Gardner Colorimeter 
readings with carotene content. L, aL, and bL readings 
were made. No correlation was indicated for L and bL 
readings. There was a significant correlation of .5366 
between the aL and carotene content. 

The inheritance of leaf type, stem color, and vine length 
was studied. All appeared to be inherited quantitatively. 

Deeply cleft or lobed leaf type appeared to be dominant. 
Among the parents used, HM-36 and HM-15 transmitted 
the deeply-cleft leaf to the greatest degree. Code 130 and 
Code 21 transmitted the entire leaf type best. 

The inheritance of stem color appeared to be more 
complex and several non-allelic genes were suspected of 
influencing the degree and pattern of the purple color. 
Green appeared to be the dominant color. 

Vine length in the progenies varied considerably. Vine 
length appeared to be a quantitative character determined 
by a series of allelic genes with short vine exerting domi- 
nance. The parents in this study most capable of trans- 
mitting the short vine were HM-15 and Code 21. 

Microfilm $2.50; Xerox $6.80. 143 pages. 





THE EFFECTS OF SOME INSECTICIDES AND 
2,4-D ESTER ON THE NITROGEN FRACTIONS 
OF BARTLETT PEAR LEAF AND STEM TISSUES. 


(L. C. Card No. Mic 60-2705) 


Abdul Latif Kamal, Ph.D. 
Washington State University, 1960 


A study was conducted to determine the effects of cer- 
tain insecticides and 2,4-D ester on nitrogen fractions of 
Bartlett pear leaf and stem tissues on trees grown at 
Pullman, Washington and Prosser, Washington. 

It was found that oil or lime-sulfur, when applied sepa- 
rately as dormant sprays, did not affect the total and pro- 
tein nitrogen contents of spur pear leaves, but when these 
materials were mixed together the total and protein 
nitrogen fractions in spur leaves were significantly in- 
creased. In some cases, DDT and malathion significantly 
increased total and protein nitrogen fractions in leaf tissue. 
Parathion and systox had very limited effects on these two 
fractions. The effects of the insecticides on the soluble 
nitrogen fractions (amino, ammonia and amide) were not 
consistent from one year to another or from one location 
to another. 

Trees which received three 2,4-D sprays at the rate of 
4 ppm in July and August of 1957 (Treatment 1) did not 
show visible morphological changes in 1957 but in 1958 
these trees showed symptoms of 2,4-D injury. Trees 
which received one 2,4-D spray at the rate of 16 ppm in 
June of 1958 (Treatment 2) and trees which received four 
sprays at the rate of 8 ppm in June and July of 1958 
(Treatment 3) showed severe symptoms of 2,4-D damage 
in the same year. 

The 1957 sprays (Treatment 1) did not affect the 
nitrogen fractions in that year. In 1958, the three 2,4-D 
treatments affected both amount and distribution of nitrogen 
constituents of the leaf and stem tissues of Bartlett pear 
trees. In general, this growth regulator increased total 
and protein nitrogen contents in the leaf tissue but de- 
creased these constituents in the stem tissue. Soluble 
nitrogen in young leaves and amide nitrogen in old leaves 
were decreased by all treatments. The treatments had no 
effect on the amino nitrogen fraction of leaf and stem 
tissues. The other results of the three 2,4-D treatments 
on the soluble nitrogen constituents were inconsistent. 
Soluble nitrogen was decreased in old leaves from trees 
which received Treatments 1 and 2 but was increased in 
Treatment 3. In young leaves Treatments 1 and 2 increased 
the ammonia nitrogen but decreased the amide nitrogen 
contents. Treatment 3 increased the ammonia nitrogen in 
old leaves and the amide nitrogen in young leaves. 
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THE RELATIONSHIP OF RESPIRATION AND 
2,3,5-TRIPHENYL-2H-TETRAZOLIUM CHLORIDE 
REDUCTION IN GERMINATING SEEDS 
TO SEEDLING VIGOR. 


(L. C. Card No. Mic 60-2708) 


David Louis Kittock, Ph.D. 
Washington State University, 1960 


This study was initiated to determine if seedling vigor 
could be measured by respiration of germinating seeds, 
and if seed respiration or vigor could be measured by rela- 
tive reduction of 2,3,5-triphenyl-2H-tetrazolium chloride. 
Elmar wheat seeds were used in all but one trial to main- 
tain genetic uniformity. Six ages of seed were used, from 
one to six years old, and seed of each age was divided into 
five size classes by use of screens. Two emergence trials 
were established in the greenhouse to provide standards of 
vigor to compare with respiration and tetrazolium chloride 
reduction. 

Tetrazolium chloride reduction and respiration of 
germinating seeds were significantly correlated with seed- 
ling vigor of the six seed ages when the seeds had been 
stratified. When the seeds had not been stratified there 
generally was a low correlation between tetrazolium chlo- 
ride reduction and seedling vigor for the seed ages. 
Tetrazolium chloride reduction by seeds of five size 
classes was not significantly correlated with seedling 
vigor of the five sizes with either stratified or unstratified 
seeds. It is believed that a longer germination period fol- 
lowing stratification and prior to tetrazolium chloride 
treatment would have resulted in significant correlations 
between vigor of seed size classes and tetrazolium chloride 
reduction. 

Seeds of different wheat varieties did not reduce tetra- 
zolium chloride in direct correlation with observed field 
emergence in all cases. One variety in particular deviated 
quite markedly from the expected both with and without 
seed stratification. It was assumed that the poor field 
emergence of this particular variety was due to a genetic 
difference that did not affect its initial growth rate and 
hence its tetrazolium chloride reduction rate. 

Older wheat seeds had lower vigor and seedling emer- 
gence than young seeds even though there was no appreci- 
able difference in germination for the different ages. The 
oven-dry shoot weights of seedlings from seeds of one 
size class for the different ages were not significantly 
different. Consequently, shoot weights for entire plots 
were closely correlated with total seedling emergence. 
Shoot weights for the different seed size classes within 
and age, in contrast, were closely correlated with seed 
weight. Vigor and seedling emergence also were fairly 
closely correlated with seed weight. 

The vigor score used in these trials was based on total 
seedling emergence and rate of emergence. The correla- 
tion between total emergence and vigor score was high for 
both seed size and seed age, indicating that relative rate 
of emergence was not affected by either seed size or seed 
age. Microfilm $2.50; Xerox $3.00. 58 pages. 





GENETIC VARIABILITY IN OATS 
FOLLOWING HYBRIDIZATION AND RADIATION 


(L. C. Card No. Mic 60-2874) 


Charles Fred Krull, Ph.D. 
Iowa State University of Science and Technology, 1960 


Supervisor: Kenneth J. Frey 


Genetic variability may be created in crop plants by 
introduction, hybridization, or by the use of a mutagen such 
as radiation. This study was designed to evaluate the 
effects of thermal neutron radiation on the genetic vari- 
ability of three quantitatively inherited characters in pure 
line and hybrid oat populations and to compare the relative 
effectiveness of radiation and hybridization in creating 
variability. Plants from radiated lots of 1,000 seeds of 
both Clintland and Beedee and 2,000 F, seeds of Clintland 
x Beedee and non-radiated lots of 200 Clintland, 200 Beedee, 
and 2,000 F, seeds were grown in the greenhouse. This 
was a precautionary measure to minimize the natural 
crossing that is known to occur in radiated field popula- 
tions. Two subsequent greenhouse experiments revealed 
that the amount of crossing even between adjacent plants 
in the greenhouse was extremely low. 

A spaced plant row from each greenhouse plant was 
grown in the field in 1958, and data were recorded for 
heading date, height, and chlorophyll and fatuoid mutants. 
Individual plants from each row were harvested and 
threshed, and 100-seed weights were determined on a 
portion of these. For one experiment in 1959 two plants 
were chosen at random to represent each family (row), 
and for the second experiment the plants having the highest 
and lowest seed weights within a family were chosen. The 
experiments, each containing 1,008 entries representing 
504 families, were replicated four times in hill plots. 

Heading date, height, and 100-seed weights were re- 
corded from both 1959 experiments. Variance analyses 
of these data indicated that radiation increased the vari- 
ance both between and within families of Clintland, Beedee, 
and hybrid populations. Estimates of the increased vari- 
ability associated with radiated populations were obtained 
by comparing mean squares, variance components, standard 
deviations of entry means, extreme high and low values, 
and 5, 10, 90, and 95 percentile points for the three char- 
acters. Whether expressed with mean squares or variance 
components, radiation induced approximately 50 percent 
as much variability as did hybridization. Radiating hybrid 
populations increased the variability for 100-seed weight 
and height over that present in non-radiated hybrids, but 
variation for heading date was not increased by radiation. 

Both the results from the selection experiment and the 
heritability percentages indicated that the variability 
created by radiation was equally as heritable as that due 
to hybridization. No consistent positive or negative shifts 
in skewness values were induced by radiation which sug- 
gests that equal numbers of beneficial and detrimental 
mutations were caused. Consistent positive shifts in 
kurtosis values occurred in all three characters. The 
increased variance due to radiation showed that lines were 
shifted from the central portion of the distribution, and 
these positive kurtosis values indicated that the extremes 
of the curves were increased relatively more than the 
flanks. Microfilm $2.50; Xerox $3.60. 65 pages. 
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VARIATIONS IN CROSS-FERTILITY IN 
TWO XENOGAMOUS GRASSES, 
BROMUS INERMIS LEYSS AND 

PHLEUM PRATENSE L. 


(L. C. Card No. Mic 60-3232) 


Kenneth Hugh MacKay, Ph.D. 
The University of Wisconsin, 1960 








Supervisor: D. C. Smith 


The variation in fertility was studied in two grasses, 
smooth bromegrass and timothy. A preliminary study of 
fertility in bromegrass involved 46 plants while the prin- 
cipal study included 78 clonal lines. The sampling proce- 
dure involved the examination of 5 spikelets per panicle, 

3 panicles per clone and 2 clones per clonal line. 

A preliminary and a detailed study of fertility in timothy 
involved 41 and 14 clonal lines, respectively. The sam- 
pling procedure of the detailed study involved 2 samples 
per spike, 3 spikes per clone and 2 clones per clonal line. 

Pollen stainability, average seed weight and plant vigor 
were studied in both species. The estimation of fertility 
was studied in timothy. 

Plant differences were highly significant for cross- 
fertility and average seed weight in both species. 

Cross-fertility in 78 plants of bromegrass varied from 
7 to 91 per cent. Average seed weight ranged from 240 to 
560 mg. per 100 seeds. 

Cross-fertility in 14 plants of timothy ranged from 32 
to 70 per cent and average seed weight varied from 32 to 
47 mg. per 100 seeds. A cursory examination of 41 plants 
of timothy revealed wider ranges in fertility and average 
seed weight. 

Local environment influenced fertility as evidenced by 
highly significant differences between clones within plants 
for both species. There was significant variation among 
inflorescences from the same clone. 

In smooth bromegrass, a positive association was 
found between fertility and average seed weight. The num- 
ber of spikelets per panicle was negatively related to both 
average seed weight and florets per spikelet. Visual esti- 
mates of fertility were indicative of actual fertility, but 
were unduly influenced by average seed weight. Somewhat 
larger panicles, in terms of spikelets or florets, were 
produced by the later-maturing clonal lines. 

Fertility and average seed weight in smooth bromegrass 
did not vary significantly from proximal to distal spikelet- 
positions. Distal florets, within all spikelets, were gener- 


ally lower in fertility and seed weight than proximal florets. 


Distal spikelets produced significantly more florets than 
proximal spikelets. 

In timothy, there were negative correlations between 
average seed weight and both fertility and pollen stain- 
ability. Vigor was essentially unrelated to fertility but 
was negatively associated with average seed weight. 

The distal portion of timothy spikes showed signifi- 
cantly greater fertility and fewer seeds and florets per 
cm. than the proximal portion of the spikes. All plants 
of timothy produced slightly heavier seeds in the distal 
portion of the spikes, but three plants produced signifi- 
cantly heavier seeds in this region. This interaction led 
to the suggestion that determinations of average seed 
weight in timothy should be based upon samples from a 
bulk lot of seed representing one or more spikes. 





The ratio of seed weight to total spike weight was 
recommended as a reliable and efficient index of fertility 
in timothy. Microfilm $2.50; Xerox $4.60. 89 pages. 


NITROGEN MOVEMENT IN SOIL AS AFFECTED 
BY TIME OF APPLICATION FORM OF 
NITROGEN AND FIXATION 


(L. C. Card No. Mic 60-3242) 


Duane Grey Moore, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor L, E, Engelbert 


Ammoniacal nitrogen fertilizers are being applied in 
increasing amounts in the fall of the year. The purpose 
of this investigation was to determine the fate of fall and 
spring applied nitrate and ammonium nitrogen under field 
conditions. Fall applications were made in November 
after the soil temperatures were below 50° F. and spring 
applications were made at the time of seedbed preparation. 
In all three years of this study the nitrogen applications 
were at a rate of 400 pounds per acre. Soil samples were 
taken at frequent intervals during the spring, early sum- 
mer and fall to follow conversion rates and nitrogen move- 
ment. The study was conducted on a Dodge silt loam for 
two years, and on Waupun silt loam for one year. Soil 
temperature and precipitation data were collected. Since 
chloride and nitrate anions are similar in many respects, 
movement of applied chlorides was also studied. The plots 
were planted to corn to maintain normal field conditions. 

No appreciable nitrification occurred during late fall 
and over the winter months, but substantial amounts of 
ammonium nitrogen applied as ammonium sulfate or urea 
were nitrified in the spring after the soil had thawed and 
before the corn crop was planted. Fall applied ammonium 
nitrogen was found to be as effective as that applied in the 
spring. 

Movement of nitrates and chlorides through the soil 
profile was found to be considerably slower than movement 
of the percolating waters. Whereas the wetting front had 
moved down to and below the 36-inch depth early in the 
growing season, the major portion of the applied nitrates 
or chlorides still remained in the upper 12 inches of soil. 
In the Dodge silt loam soil neither nitrates nor chlorides 
were found to accumulate in the subsoil below the 18-24 
inch depth at any time because of the dense, blocky struc- 
ture. It is believed that movement of the percolating waters 
below the 24-inch depth was restricted to the larger chan- 
nels and crevices around the soil aggregates. The chlorides 
and nitrates moved directly with the drainage waters below 
this depth and did not diffuse into the dense soil aggregates 
to any appreciable extent. In contrast, accumulation of 
both nitrates and chlorides did occur in the Waupun silt 
loam subsoil, possibly because of its more porous nature. 

Substantial amounts of ammonium nitrogen were held 
against extraction with 1 N KCl in the Dodge silt loam soil. 
Complete recovery of the applied nitrogen was not obtained 
from this soil. Ammonium nitrogen which appeared to be 
weakly fixed initially in the Waupun soil was later extract- 
able and also nitrifiable. 

Chloride movement closely followed the movement of 
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nitrate nitrogen in both soils, and profile distribution 
patterns for chlorides closely resembled those for nitrates. 
It was concluded that chlorides can be used to measure the 
extent of nitrogen movement in soils. 

Based on the results obtained in these studies it can be 
concluced that fall application of ammoniacal nitrogen does 
not result in any significant losses of nitrogen from the 
soils studied. Appreciable movement of fall applied 
nitrate nitrogen was noted. Consequently, in exceptionally 
wet falls and springs there may be some danger of loss. 
This needs more investigation, however. 


Microfilm $2.50; Xerox $5.60. 111 pages. 


BEHAVIOR OF PHOSPHATE ROCK IN SOILS 
AND ITS AVAILABILITY TO PLANTS 


(L. C. Card No. Mic 60-2876) 


Doyle Eugene Peaslee, Ph.D. 
Iowa State University of Science and Technology, 1960 


Supervisor: Charles A. Black 


Plant response to finely-ground Florida phosphate rock 
was measured in the greenhouse after the phosphate rock 
had been incubated with three different soils for periods 
up to 229 days. On two acid soils where response was 
appreciable, yield of dry matter increased as the contact 
time increased. Ona calcareous soil, no significant 
response to phosphate rock occurred after any incubation 
period. 

Twenty soils were used in a second greenhouse experi- 
ment to evaluate plant response to Florida phosphate rock 
as compared to superphosphate. The effectiveness of 
phosphate rock as compared to superphosphate on a given 
soil was expressed as the ratio of the increase in phos- 
phorus uptake by plants due to application of unit quantity 
of phosphorus as phosphate rock to the corresponding 
increase in phosphorus uptake by plants due to application 
of unit quantity of phosphorus as superphosphate. The 
values of these ratios, referred to as availability-coeffi- 
cient ratios, ranged from zero for a calcareous soil to 
0.26 for an acid soil. The availability-coefficient ratios 
decreased with increasing soil pH and were decreased by 
field applications of lime. Extractability-coefficient ratios 
were obtained from the quantities of phosphorus extracted 
by anion-exchange resin or water from soil and soil- 
fertilizer mixtures, using a method of calculation analogous 
to that employed with the availability-coefficient ratios. 
Availability-coefficient ratios on the various soils were 
correlated significantly with corresponding extractability- 
coefficient ratios as calculated from resin-extractable 
phosphorus but not from water-extractable phosphorus. 
The highest correlation (r’ = 0.74) was obtained using 
extractability-coefficient ratios calculated from quantities 
of phosphorus extracted by an anion-exchange resin from 
mixtures of soil and fertilizer without prior incubation. 

Since partial dissolution of phosphate rock in soilshould 
enhance the availability of the phosphorus to plants the 
solubility of phosphate rock was studied in the presence 
and absence of various soils. In a system of phosphate 
rock and water, a constant and well-defined relationship 
was observed between a. .**, a3,po;7, and pH. Ina sys- 





tem of soil, phosphate rock, and water, the relationship 
between the activities of these ions was different from that 
observed in the absence of soil and was not as well defined. 
The reasons for the divergence were not investigated, but 
the possibility is suggested that instead of equilibrium 
conditions, measurements in the presence of soil repre- 
sented steady-state conditions in which transfer of ions 
between phosphate rock and soil was occurring at an 
approximately constant rate. 


Microfilm $2.50; Xerox $6.80. 142 pages. 


COMPETITION AMONG THREE PASTURE SPECIES 
UNDER DIFFERENT LEVELS OF 
SOIL NITROGEN AND LIGHT INTENSITY 


(L. C. Card No. Mic 60-3361) 


Donald Benjamin Wilson, Ph.D. 
Oregon State College, 1960 


Major Professor: W.S. McGuire 


Greenhouse and irrigated field experiments were con- 
ducted to evaluate the roles of light and soil nitrogen in 
the competition between orchardgrass (Dactylis glomerata 
L.), creeping red fescue (Festuca rubra L.), and common 
white clover (Trifolium repens L.) grown in association. 
Light availability was regulated in the greenhouse through 
combinations of supplementary artificial light and shading, 
and in the field through frequency and intensity of defolia- 
tion. The work was done at the Canada Agriculture 
Research Station, Lethbridge, Alberta, Canada, during 1958 
and 1959. 

In the field experiment highest yields of the grasses 
were obtained when cutting was delayed until the herbage 
was tall enough so that only 2 per cent of the incident light 
near mid-day penetrated to the base of the sward, rather 
than cutting at 10 per cent penetration; leaving a 2-inch 
rather than a 4-inch stubble; and fertilizing with nitrogen. 
These same cutting treatments gave maximum yields of 
the associated clover in the absence of nitrogen fertilizer 
application, but when nitrogen was applied, higher clover 
yields were obtained by cutting at 10 per cent light pene- 
tration. Yields of the two grasses were approximately the 
same when grown with clover only, but in associations of 
beth grasses orchardgrass held the fescue to a very low 
proportion of the mixture. None of the treatments was 
effective in eliminating the dominance of orchardgrass 
over fescue. 

In the greenhouse, yields of the orchardgrass and 
clover components of the mixture increased proportion- 
ately as light intensities were increased from 200 to 600 
and 1,800 foot candles, but fescue was affected only slightly. 
Orchardgrass yielded more when cut to a 2-inch rather 
than a 4-inch stubble at 1,800 foot candles light intensity. 
At 600 and 200 foot candles stubble height did not influence 
yields of orchardgrass. Clover and fescue yields were 
unaffected by stubble height at any of the light levels used. 

In a third test fescue and orchardgrass were grown in 
alternate rows with root systems divided or undivided by 
subterranean sheet metal barriers placed between the rows. 
Again orchardgrass was almost completely dominant over 
fescue. The dominance of orchardgrass over clover and 
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fescue could not be attributed solely to its shading effect, 
although most of its advantage seemed to originate above 
ground. 

Results did not support the concept of maintaining a 
specified minimum leaf area index (LAI) for maximum 
yield of the herbage mixture. 

Microfilm $2.50; Xerox $5.20. 103 pages. 
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FACTORS AFFECTING THE STABILITY OF 
MECHANICALLY TRANSMITTED VIRUSES OF 
STONE FRUITS 


(L. C. Card No. Mic 60-3206) 


Raymond Earl Hampton, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Associate Professor Robert W. Fulton 


Mechanically transmitted viruses of Prunus are un- 
stable in extracts of either Prunus or cucurbit tissues 
and lose infectivity within a few hours after the tissue is 
homogenized. The nature of this inactivation and methods 
of stabilizing the viruses were studied, using the viruses 
which incite prune dwarf in Italian prune (PDV), necrotic 
ringspot in sour cherry (NRSV), and recurrent necrotic 
ringspot in sour cherry (RNRSV). 

It was found that NRSV and RNRSV in cucumber coty- 
ledon extracts could be stabilized by preparing infected 
tissue homogenates in a phosphate buffered solution con- 
taining 0.01 m sodium diethyldithiocarbamate (NaDIECA) 
and that PDV in squash leaf extracts could be stabilized 
by using 0.005 m cysteine HCl in addition to NaDIECA. 
NaDIECA is a non-competitive inhibitor of the enzyme 
polyphenol oxidase, and the stabilization of the viruses by 
this compound indicated that polyphenol oxidase was in 
some way involved in the inactivation of the viruses. 

PDV from either squash leaves or cucumber cotyledons 
could not be stabilized by NaDIECA alone, indicating that 
the differences in the behavior of the viruses were due to 
intrinsic differences between the viruses and not to dif- 
ferences in the host tissue from which extracts were 
prepared. Apparently, PDV was sensitive to some sub- 
stance which did not affect RNRSV and NRSV and which 
was distinct from the polyphenol oxidase system. 

The addition of polyphenol oxidase to stable, clarified 
extracts of PDV resulted in inactivation of the virus when 
substrates of the enzyme were present but had little or no 
effect when substrates were lacking. Oxidized polyphenols 
(o-quinones) inactivated PDV and NRSV, whereas poly- 
phenols in the reduced state had no effect on the infectivity 
of these viruses. From these observations, it was con- 
cluded that the inactivation of the viruses studied was 
caused by the formation of o-quinones by the enzymatic 
oxidation of polyphenols in the extracts. 

Attempts to demonstrate the formation of a virus in- 
activator in healthy cucurbit tissues gave inconsistent 
results and suggested that a higher concentration of inac- 
tivator was formed in infected tissues than in healthy 





tissues. Polyphenol oxidase activity in PDV and NRSV 
infected cucumber cotyledons and PDV infected squash 
leaves was determined by a colorometric method, and it 
was found that polyphenol oxidase activity was appreciably 
higher in infected tissues than in healthy tissues. Inhibition 
of the enzyme in vivo by spraying infected cucumber and 
squash cotyledons with a competitive inhibitor of the 
enzyme (4-chlororesorcinol) resulted in a higher virus 
content in treated plants than in untreated controls. Con- 
versely, spraying inoculated plants with an oxidizable 
substrate of the enzyme (catechol) resulted in a lower 
virus content in infected plants than in healthy controls. 
Apparently, infection of cucumber and squash cotyledons 
with PDV and NRSV stimulates polyphenol oxidase activity 
in the tissue which results in the in vivo inactivation of 
the viruses. Pees. 

The stabilization of these viruses by NaDIECA and a 
reducing agent provided an approach to the purification of 
these viruses, and it is suggested that this compound 
might be useful in the purification of other unstable plant 
viruses. Microfilm $2.50; Xerox $3.00. 59 pages. 


ANATOMY AND PATHOLOGY OF 
LEAF SPOTS ON ENGLISH HOLLY, 
ILEX AQUIFOLIUM (TOURN.) L. 


(L. C. Card No. Mic 60-3341) 


Elizabeth Anne Herridge, Ph.D. 
Oregon State College, 1960 





Major Professor: Frank H. Smith 


The purpose of this investigation was to determine the 
causal agents of several types of red spotting found on 
English holly, Ilex aquifolium (Tourn.) L. in Oregon. 
Mechanical injury, insects, copper sprays and fungal in- 
vaders are the four causes discussed. 

The morphology and anatomy of normal and spotted 
leaves obtained in various parts of Oregon were examined. 
Anatomical material was prepared by the tertiary butyl 
alcohol-paraffin oil technique and sections were stained 
with progressive iron haematoxylin and safranin. 

Isolations were made from original samples of spotted 
leaves. The fungal cultures obtained were used to reinocu- 
late young trees subjected to three different periods of 
moisture. Detached leaves, artificially damaged, were 
also inoculated. Spots were produced on many of the tree 
inoculations and three of the eight cultures gave positive 
results with detached leaf inoculations. Leaves with large, 
red-black spots comparable to those previously shown to 
contain intercellular mycelium were also incubated as 
single leaf cultures. Several leaf and agar cultures, which 
had previously remained sterile, produced spores under 
ultra-violet light. From eight agar isolates, the following 
seven were identified, Asteroma, Phomopsis, Coniothyrium, 
Alternaria, Stemphylium, Epicoccum and Pullularia. The 
eighth isolate was an unidentified phycomycete. 

The results of morphology and anatomy show it is pos- 
sible to distinguish between the four types of spotting. 
Fungal and chemical damage are both stimulated through 
the stomata on the abaxial surfaces. Intercellular mycelium 
associated with irregular, swollen spots which ultimately 
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appear on both leaf surfaces as translucent or red-black 
cushions, are the characteristics of fungal spotting. Hyper- 
trophy and proliferation, especially in the spongy mesophyll 
and to a lesser extent in the palisade tissue, are also 
characteristic of spots due to fungi. 

Chemical damage produces a discrete, round spot only 
slightly raised and always red-black. Internally, the 
substomatal chambers are filled with enlarged cells with 
unilaterally-thickened laminated walls. These cells are 
the first to become necrotic. Hypertrophy and prolifera- 
tion rarely extend as far as the palisade and the only 
indication of spotting on the adaxial surface is a red dis- 
coloration. 

Both mechanical and insect damage are stimulated by 
direct penetration of the cuticle and epidermis. Damage 
may be initiated on either or both surfaces of the leaf. 
Mechanical damage is distinguished by the funnel-shaped 
lesions seen in leaf cross sections. These may penetrate 
the mesophyll to varying degrees, or may pass through 
the leaf. Phellogen is characteristic and cork is a marked 
morphological feature. 

Insect injury is identified by the narrow, shallow lesions 
which generally involve individual epidermal cells. There 
cells are also characteristically devoid of cell contents, 
but adjacent cells may darken because of the deposition of 
wound gums. Mesophyll tissue is rarely damaged unless 
an insect, such as scale, feeding in the vascular tissue, 
introduces the feeding organ intercellularly. There is 
then hypertrophy and proliferation but little necrosis or 
cell breakdown is involved. 

The morphology and anatomy of normal and spotted 
holly leaves are depicted by 50 figures. 

Microfilm $2.50; Xerox $4.80. 95 pages. 


EVALUATION OF FIVE RAPID METHODS FOR 
DETERMINING SMUT CONTENT OF WHEAT 


(L. C. Card No. Mic 60-2924) 


Robert Morton Johnson, Ph.D. 
University of Maryland, 1960 


Supervisor: Dr. R. G. Rothgeb 


Five rapid, uniform and accurate methods for quantita- 
tive determination of the total smut contamination on wheat 
based on the measurement of light transmittance, sedimen- 
tation, catalase activity, light reflectance, and light absorp- 
tion. These methods were applied to 138 samples of smutty 
wheat ranging from 0.5 to 3.0 per cent smut and repre- 
senting three crop years. The results were compared to 
smut spore counts based on a microscopic method which 
was also developed. Correlation coefficients for the rela- 
tion between test values for all five methods and respective 
spore counts were highly significant. 

For the purpose of selecting the most practical method 
for determining smut content on wheat, each method was 
evaluated on the basis of six important factors such as: 
simplicity, practicability, rapidity, accuracy, precision, 
and cost of equipment. The sedimentation method would 
be preferred where low cost of operation is desired. This 
method could also be used in areas of low smut incidence 
where an occasional test for smut may be required. The 





sedimentation method was used to differentiate between 
smut and other forms of mold infection in samples of 
questionable smutty wheat. However, the light absorption 
method of measuring smut-spore concentration directly 
on bulk wheat, which takes only 45 seconds per determina- 
tion, was selected as the most practical and suitable 
method for the routine testing of smut content on wheat 
where time is a prime factor. 

Microfilm $2.50; Xerox $4.80. 93 pages. 


STUDIES ON CONTROL OF BLACK ROT 
OF CRUCIFERS WITH ANTIBIOTICS 


(L. C. Card No. Mic 60-3220) 


John Michael Klisiewicz, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Glenn S, Pound 


A study of environmental conditions optimal for disease 
incidence and development in crucifer seedlings was made 
to develop a critical assay of seed infection by the black 
rot organism, Xanthomonas campestris (Doidge) Dowson, 
which could be used in antibiotic studies. Seedlings from 
naturally infected cabbage seed were grown under 24-hour 
daylight at 24°, 28°, and 30°C and supplied with 0.05H, 
0.5H, .1H, 1H (Hoagland’s basic solution), 2H, and 3H 
nutrient solutions. Seedlings were also grown at 28°C under 
12- and 24-hour photoperiods and supplied with a .1H 
nutrient solution. Infected seed was soaked in distilled 
water prior to planting for periods of 2, 4, 8, and 12 hours 
at 28°C. Highest disease incidence in seedlings occurred 
at 28°C at all nutrient levels, and under a 24-hour photo- 
period the amount of infection more than doubled that in 
12-hour day plants. Moisture chamber exposure of seed- 
lings following emergence considerably enhanced seedling 
infection. Soaking infected seed for periods of 2, 4, 8, and 
12 hours prior to planting increased the percentage of 
infected seedlings by as much as 4 to 26 per cent. Disease 
incidence was increased and symptom appearance was ad- 
vanced in seedlings grown under combined conditions of 
temperature, photoperiod and moisture chamber predispo- 
sition of plants. 

Phytotoxicity, manifested as chlorosis and stunting, 
was generally caused by the antibiotics and increased in 
severity with increased antibiotic concentrations and length 
of treatment. Various salt solutions (.25M) applied as 
30-minute seed treatments following antibiotic treatment 
were tested as safeners. Monobasic sodium and potassium 
phosphate were markedly effective in reducing injury caused 
by the tetracyclines. Calcium chloride reduced strepto- 
mycin injury but also affected the activity of the antibiotic. 
Potassium and sodium chloride provided varied protection 
from injury by the different antibiotics. 

Control of black rot of crucifers was attempted by seed 
treatments with aqueous solutions of Terramycin, Agri- 
mycin, streptomycin, aureomycin, achromycin, Mercuric 
chloride, and antibiotic combinations. Preliminary evalua- 
tion of antibiotics was made by assays using the paper 
disc-agar diffusion method. Separated seed parts were 
assayed for antibiotic absorption by plating on agar seeded 
with a specific test organism. Resistance of X. campestris 
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to the antibiotics was tested by seeding the bacteria on 
agar plates impregnated with different antibiotics. Bacte- 
riostatic and bactericidal action of single antibiotics and 
combinations was determined by treating artificially 
inoculated cabbage seed and plating on agar plates. 
A maximum level of effectiveness against X. campestris 
was reached with antibiotic concentrations between 2800 
and 3200 ppm. A 30-minute seed immersion in antibiotic 
solutions at concentrations up to 3000 ppm reduced infec- 
tion to less than 1 per cent on naturally infected seed 
observed for 8 days after plating and less than 8 per cent 
remained on artificially inoculated seed observed for 18 
days after plating. Complete seed disinfection was not 
provided by the antibiotic treatments. Antibiotics were 
not detected on internal seed parts by seed assays, but 
were found to be adsorbed onto the seed coat. Colonies 
of black rot bacteria developed on streptomycin-impreg- 
nated agar indicating resistance to the antibiotic. No 
resistance was found to the tetracyclines. In seed treat- 
ments the tetracyclines did not completely disinfest 
artificially inoculated cabbage seed but showed strong 
inhibition of bacterial growth by delaying appearance of 
bacterial colonies. Antibiotic sprays applied on cabbage 
plants at least once prior to inoculation were more effec- 
tive in reducing disease incidence than 2 and 3 spray 
applications after inoculation. 

Microfilm $2.50; Xerox $4.80. 94 pages. 


THE INFLUENCE OF TEMPERATURE, 
MOISTURE AND METHOD OF APPLICATION 
ON THE FUNGITOXICITY OF 
MYLONE AND VAPAM. 


(L. C. Card No. Mic 60-3344) 
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The toxicity of Mylone and Vapam to Verticillium 
albo-atrum and Phytophthora cinnamomi, in soil, was 
evaluated at 10, 15, 20 and 25°C and at 50, 100 and 200 
percent of field capacity, using three methods of applica- 
tion. Chemicals were drenched onto, injected and mixed 
into the infested soil. When Mylone and Vapam, in water, 
were drenched on soil infested with Verticillium micro- 
sclerotia, the chemicals diffused throughout the soil. 

A moderate percentage of the microsclerotia were killed 
within two hours after treating. Maximum fungitoxicity 
occurred within 12 hours and no further fungitoxicity was 
observed between 12 and 24 hours. 

In contrast to the findings of other experimenters where 
certain methods of application are superior with Mylone 
and Vapam, no differences were obtained against Verticil- 
lium microsclerotia in sealed containers. However, when 
Phytophthora was used to evaluate different methods of 
application, definite differences were obtained. Agar 
inoculum disks of the fungus were placed near the bottom 
of jars containing 200 grams of air-dry autoclaved soil. 

A drench was much less effective than an injection appli- 
cation indicating that a lower concentration accumulated 
in the region of the inoculum disks. 




















The highest temperature level tested, 25°C, was most 
favorable for the fungitoxic action of Mylone against Verti- 
cillium and Phytophthora. The rate of decomposition and 
accumulation of Mylone at 25°C is apparently optimum 
for toxicity. It is also possible that at 25°C the suscepti- 
bility of the fungi to Mylone is greater than at lower 
temperatures. 

Vapam was most toxic to Verticillium at 20°C and with 
the soil moisture at 50 and 100 percent of field capacity. 
However, when the soil moisture was increased to 200 
percent of field capacity the greatest fungitoxic action 
occurred at 25°C. Vapam was most active against Phy- 
tophthora at 25°C, but was only slightly less active at 
20°C, Fungitoxic activity decreased sharply, however, 
with decrease in temperature from 20 to 15 C. 

A soil moisture level of 50 percent of field capacity 
was most favorable for toxic action of Mylone and Vapam 
against Verticilllum. Presumably, the fumigants diffused 
through the slightly wet soil and inactivated a high number 
of microsclerotia, while higher moisture levels prevented 
diffusion and possibly diluted the fumigant to sub-lethal 
concentrations. 

Maximum fungitoxicity of Mylone and Vapam to Phy- 
tophthora occurred in soil adjusted to field capacity. The 
much poorer results obtained at 50 and 150 percent of 
field capacity were interpreted as the result of slower 
decomposition and poorer retention at the 50 percent level 
and poor diffusion at the 150 percent level. 

Mylone and Vapam decompose to produce a vapor which 
is toxic to the mycelium and microsclerotia of Verticillium 
and mycelium of Phytophthora. Two decomposition prod- 
ucts of Mylone, methylamine and methylisothiocyanate 
were tested against Verticillium. Methylisothiocyanate, 
at low concentrations, was toxic to Verticillium while 
methylamine was non-toxic at the same concentrations. 
When the isothiocyanate was compared in sealed and open 
containers, much greater activity against Verticillium 
was obtained in the sealed containers. The slope and 
LD-50 obtained in the sealed containers compared quite 
closely with those obtained for Vapam and Mylone, sup- 
porting the hypothesis that the isothiocyanate is probably 
the active product. 

Microfilm $2.50; Xerox $4.40. 83 pages. 





























STEM DISEASES OF SWEETCLOVERS 
(L. C. Card No. Mic 60-3225) 


Garrick Cecil Morland Latch, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Earle W. Hanson 


The principal stem diseases of sweetclovers are spring 
blackstem, summer blackstem, and stem canker, incited 
by Mycosphaerella lethalis Stone, Mycosphaerella davisii 
Jones, and Ascochyta caulicola Laub., respectively. In 
most sweetclover areas they constitute the most important 
diseases of these crops. 

The specific objects of this study were to obtain further 
information concerning the diagnoses of these diseases; 
the effects of environmental factors on each disease and 
on each pathogen; the life cycles, taxonomy, morphology, 
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cytology, cultural characters, and host ranges of the causal 
organisms; and the extent and importance of seed-borne 
infection and soil infestation in the development of these 
diseases. 

Ample inoculum was produced by flooding plates of 
potato cerelose agar with spore suspensions and growing 
them under fluorescent lamps for several days at 20-25°C. 
Inoculum was applied to the foliage of the host plants by 
atomization. Disease ratings were based on size and 
number of lesions and on plant malformation. 

A saturated atmosphere was most important during the 
first 1 1/2 days after inoculation and 3 days in such an 
atmosphere gave optimum disease symptoms. Air tem- 
perature was not as critical as moisture, good disease 
development occurring over the range of 16-28°C. Slightly 
more disease developed on plants inoculated with M. lethalis 
and A. caulicola at 20° and on plants inoculated with 
M. davisii at 24° than at other temperatures. Low light 
intensity was found to favor the development of symptoms 
of each of the 3 diseases. 

Artificial inoculations in the greenhouse showed that 
none of these pathogens is limited to sweetclovers, 

M. lethalis in particular can infect many leguminous hosts. 
Variety trials with Melilotus alba Desr. and Melilotus 
officinalis (L.) Lam. showed that some varieties were more 
susceptibie than others but the differences were not as 
great as the differences in disease reaction between plants 
within varieties. 

M. lethalis and A. caulicola generally penetrated sweet- 
clover leaves directly within 16 hours although some 
stomatal penetration also occurred. M. davisii was only 
observed to penetrate through stomata, the earliest being 
24 hours after inoculation. 

M. lethalis and, to a lesser extent, A. caulicola were 
soil transmissible and all 3 fungi were isolated from 
surface disinfected seeds. Pycnidia of M. lethalis and 
A. caulicola were also seen on the seed coats. 
~ “The pathogens were studied in culture and methods of 
inducing spore production together with some cytological 
aspects of the conidia are given. The effect of ultra violet 
light on pycnidial formation of A. caulicola was examined 
in some detail. pine 

The most promising method of controlling these dis- 
eases appears to be breeding for resistance. The knowl- 
edge gained from this investigation should provide much 
of the information needed by plant breeders for such a 
program. Microfilm $2.50; Xerox $5.40. 110 pages. 
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The fungus Verticillium albo-atrum Reinke and Ber- 
thold, a vascular parasite of many cultivated plants, survives 
for many years in the soil as dormant, multicellular bodies 
called microsclerotia. These microsclerotia are agents 








of both infection and dissemination. The objective of this 
research was to determine the influence of soil moisture 
and temperature on survival of Verticillium microsclerotia 
in artificially infested field soil. 

The influence of six levels of moisture and seven levels 
of temperature on the survival of microsclerotia was 
investigated. Levels of moisture and temperature used 
were air-dry, 25, 50 and 75% moisture holding capacity, 
field capacity, and flooded; 5°, 10°, 15°, 20°, 25°, 30° and 
40°C, respectively. 

An agar medium selective for determining Verticillium 
was developed to assay Verticillium population by soil 
dilution. The medium contained, per liter, 7.5 gm agar, 

5 ml absolute ethyl alcohol and 100 ppm streptomycin 
nitrate. Experimental soil was assayed at monthly inter- 
vals for a period of six months and also at two-day inter- 
vals for 35 days. At the end of six months soils from two 
experiments were assayed also by indicator plants. 

Microsclerotia survived poorly in soils held above 
25°C. There was a rapid reduction in the microsclerotial 
population in flooded soil at all levels of temperature, 
which was attributed to anaerobic conditions brought about 
by stagnant water. Survival was best in soils held at low 
temperatures (5°-15° C) and moderate moisture (50-75% 
field capacity). Microsclerotia survived temperatures of 
30° C from 12 days to six months and 40° C from 3 to 35 
days, depending on the moisture content of the soil. The 
data suggest that the effect of temperature was more 
important than the influence of moisture, except in flooded 
treatments. 

The nature of the effect of moisture and temperature 
on survival of Verticillium microsclerotia is not under- 
stood clearly. High soil temperature may have a direct 
lethal effect as well as an effect upon the germination of 
microsclerotia. Similarly, moisture may affect the germi- 
nation of microsclerotia and also serve as a factor moder- 
ating the influence of soil temperature. 

The addition of moisture to air-dry soil caused an 
immediate apparent increase in the population counts on 
dilution plates. A series of tests indicated that this in- 
crease was due to physical factors rather than reproduc- 
tion by the fungus. The factors most apparent were 
1) softening of microsclerotial clumps followed by separa- 
tion into smaller units, 2) dispersion of soil clumps thus 
exposing “trapped” microsclerotia, and 3) prevention of 
air-pockets containing microsclerotia and soil particles 
in the initial dilution. 

Microfilm $2.50; Xerox $4.00. 72 pages. 














MORPHOLOGY, TAXONOMY AND CYTOLOGY 
OF THE CORN RUST FUNGI. 


(L. C. Card No. Mic 60-3249) 


Madhav Shankar Pavgi, Ph.D. 
The University of Wisconsin, 1960 
Supervisor: Professor James G. Dickson 
Earlier studies on the genetic analysis of pathogenicity 
and variability in corn rust fungi raised problems relative 


to speciation and ontogeny. The 3 macrocyclic, heteroecious 
species Puccinia sorghi Schw., Puccinia polysora Underw. 
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and Puccinia purpurea Cke. develop their uredial and telial 
stages on Maydae and Andropogonae. While the aecial 
stage of P. sorghi develops on Oxalis, life cycle and host 
range of the other 2 is incompletely known and variability 
in morphology partially explored. 

Comparative morphology of uredia, telia and their 
spore types studied from herbarium and natural collections 
revealed distinct differences in sorus orientation and spore 
morphology. Environmental conditions and host compat- 
ibility affected sorus development and exposition, and spore 
production but not spore morphology. 

The tenets of speciation in the Uredinales maintain 
morphology as the prime criterion supported by host 
specificity, frequently unstable due to genic variation for 
pathogenicity in the fungus. The 3 species are considered 
valid within the species concept in the Uredinales. Race 13 
of P. sorghi reported originating from P. purpurea mor- 
phologically resembled P. sorghi rather than P. purpurea. 

Observations on spore ornamentation as a diagnostic 
character required resolution by special treatments or 
techniques. The surface topography of aeciospores, uredio- 
spores and teliospores of P. sorghi and the latter 2 in the 
other species was studied comparatively with electron 
micrographs. Morphological differences in spinulation of 
urediospores were insufficient to distinguish species. 
Teliospores were smooth, but roughened by abrasion. 
Spinulation on spores of P. sorghi was not modified by 
inbreeding. ie 

Morphological comparison of the sori and spore forms 
was made from the phenotypes of 2 clonal lines and their 
inbred recombinants on a homozygous susceptible corn 
line. The range in morphological variability in sorus and 
spore forms was similar and not correlated with segrega- 
tion in pathogenicity. No significant variation in mor- 
phology was evident between the lines. Genes conditioning 
morphology in a clone apparently functioned independently 
of those conditioning pathogenicity in a clone or its biotype. 

The mesothetic (X) reaction was incited by some lines 
of P. sorghi on the homozygous susceptible inbred corn 
line. Their morphology was similar to those inciting the 
susceptible (S) reaction. 

Cytogenesis and the number, morphology and behaviour 
of chromosomes were studied during meiosis of the diploid 
nucleus in germinating teliospores. Teliosporesof Puccinia 





sorghi, overwintered outdoors were germinated, fixed and 


studied. Environmental factors and physiological maturity 
influenced their germination. Excessive moisture was 


inhibitory to nuclear division and basidiospore development. 


Tetrad analysis for compatibility and role of hetero- 
caryotic basidiospores are important in studying genetic 
variability in pathogenicity. Dispensation of alternate host 
is another possible consequence. 

The haploid chromosome number is 5 for P. sorghi. 
Similar basic chromosome number in Zea mays L. supports 
the hypothesis of contemporaneous evolution of host and 
parasite. Study on the chiasmata distribution and crossing- 
over will elucidate location of factors for pathogenicity, 
variability and heterozygosity in continued inbreeding of 
biotypes. 

Partial evaluation of the development of infection struc- 
tures by urediospores during host infection was made 
in vitro over cellophane membranes. Contact stimulus on 
the membrane was associated with differentiation. The 
sequence in morphological development was similar to that 
in the host. Germ tube differentiation was little affected 





by pH level or zinc chloride in the substrate. Differential 
temperatures and light intensity showed a cumulative 
effect. Establishment of the parasitic syndrome depends 
on surface contact of germ tubes, complementary effect 
of light, differential temperatures and moisture, and 
compatible genotype interaction. 

Microfilm $2.50; Xerox $8.00. 174 pages. 
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Cauliflower mosaic virus is one of the two viruses 
most commonly affecting crucifers in the United States. 
Although previous attempts have been made to determine 
the morphology of the virus, and to prepare an antiserum 
to it, these have been unsuccessful, probably due in part 
to the low concentration in which the virus is usually 
present in the plant. 

Tendergreen mustard (Brassica perviridis Bailey) was 
found to be a good source of virus for purification studies, 
as a high titre of virus could consistently be obtained from 
this host. The virus was purified by homogenizing sys- 
temically infected mustard leaves in 0.5M potassium phos- 
phate buffer (pH 7.5) containing 0.1% thioglycollic acid, at 
the rate of 12 ml. of buffer for each 10 g. of leaf tissue. 
The homogenate was strained through cheesecloth, and 
n-butanol added dropwise to a final concentration of 8%. 
The mixture was then stirred for 1 hour, after which it 
was centrifuged for 10 minutes at 7,000 r.p.m. The clear 
supernatant was then centrifuged for 1 hour at 30,000 r.p.m. 
in a No. 30 rotor of a Spinco model L ultracentrifuge. 
Following ultracentrifugation, the supernatants were dis- 
carded and the pellets resuspended in 1-2 ml. of distilled 
water. The pellet suspension was centrifuged for 10 min- 
utes at 7,000 r.p.m., and this supernatant centrifuged for 
30 minutes at 40,000 r.p.m. The resultant pellets were 
again resuspended in water. 

Electron microscopic examination of this material 
revealed particles of two sizes, 50 mp and 18 muy, while 
healthy leaf extracts processed in the same manner con- 
tained only the smaller particles. 

Further purification of the virus was achieved by 
density gradient centrifugation. One ml. aliquots of the 
partially purified virus were layered onto tubes containing 
30 ml. of a 5-40% sucrose gradient, and centrifuged in a 
Spinco SW-25 rotor for 2 hours at 25,000 r.p.m. Examina- 
tion of the gradient tubes under a beam of light revealed 
an opalescent band midway down the tubes. No such band 
was present in healthy preparations treated in a similar 
manner. The virus contained in the bands was found to be 
extremely infectious and highly purified. 

Electron microscopic examination of freeze-dried 
preparations showed numerous uniform spheres with 
a mean diameter of 50 mp. None of the smaller par- 
ticles observed in partially purified preparations were 
present. The virus was found to be a nucleoprotein with 
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a sedimentation constant of 222 S, containing about 34% 
ribonucleic acid. 

An antiserum to the virus with a titre of 1/1280 was 
prepared using purified virus preparations. This anti- 
serum did not react with host nucleoprotein, or with 
purified preparations of turnip mosaic or turnip yellow 
mosaic viruses. Purified cauliflower mosaic virus gave 
no reaction when tested against normal serum, or with 
antisera of turnip mosaic or turnip yellow mosaic viruses. 

Microfilm $2.50; Xerox $3.80. 69 pages. 


MECHANISMS OF THE STRIPE PATHOGEN, 
CE PHALOSPORIUM GRAMINE UM, 
IN KILLING CULTIVATED WHEAT. 
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Donald Hood Spalding, Ph.D. 
Washington State University, 1960 


Cephalosporium gramineum Nisikado & Ikata fermented 
sucrose and dextrose rapidly; xylose, galactose, mannose, 
levulose, rhamnose, maltose, trehalose, raffinose, starch, 
pectin, and cellulose more slowly; sugar alcohols, not at 
all. 

Filtrate of the fungal culture grown for 3-weeks in 
modified Richard’s solution at 20° C. and an initial pH of 
5.5, contained type I polygalacturonase (PG) and pecti- 
nesterase. Small amounts of reducing sugars were de- 
tected. PG was most active at ca. pH 5.5, with little 
hydrolysis of the citrus pectin substrate at pH 4.2 and 
7.2. When heated for 20 minutes at 60°C., dialyzed filtrate 
at pH 5.5 lost no PG activity, but at pH 6.8 and 4.0 activity 
was reduced to 38 per cent and 0 per cent, respectively. 
The dialysis of the filtrate lowered the thermal inactiva- 
tion point by ca. 2°C. PG production in still culture was 
greatest at 20° C. and increased with the age of the culture. 
No protopectinase was detected using carrot tissue discs. 

The stripe fungus was found to produce cellulases 
capable of degrading cotton, filter paper, and carboxy- 
methylcellulose. The slow growth with these as sole 
carbon sources suggests that cellulases are not of primary 
importance in the pathogenesis of the stripe fungus in 
wheat. 

C. gramineum was found to produce a polysaccharide 
when grown in a simple mineral salts medium with sucrose 
as the carbon source. Glucose, mannose, and rhamnose 
were detected in a chromatographic analysis of a sulfuric 
acid hydrolysate of the polysaccharide. 

Striped tissue samples contained less moisture than 
those of healthy wheat and the normal ripening of the grain 
was interrupted. The kernels produced were usually 
smaller in size and possessed a higher nitrogen to carbo- 
hydrate ratio than those produced by healthy checks. No 
qualitative differences in the protein content of grain from 
striped wheat was detected. 

Dye-uptake studies with striped leaf cuttings revealed 
the inability of the striped tissue to take up the dye. The 
dye taken up by functional vessels could neither be carried 
laterally in cross veins nor diffuse into what appeared to 
be healthy green chlorenchyma cells on either side of the 
stripe; the latter phenomenon was particularly apparent 
during the stage of incipient striping. 











Heated and unheated filtrates of liquid cultures of the 
stripe pathogen caused wilting of excised tomato plants 
and decreased the fluid uptake of both excised tomato and 
wheat plants. The decrease in fluid-uptake in the excised 
wheat plants was correlated with the polysaccharide frac- 
tion of the fungal filtrate. 

Polygalacturonase, of assumed fungal origin, was 
demonstrated in several varieties of striped wheat but not 
in healthy check plants. Some correlation was observed 
between the susceptibility of a given variety to the stripe 
disease and the amount of polygalacturonase detected. 
Both pectic and gum-like substances as well as spore 
masses and hyphae were observed to plug completely some 
of the xylem vessels in sections of striped culms. 

C. gramineum is postulated to kill wheat plants pri- 
marily by producing a polysaccharide which increases the 
viscosity of the transpiration stream, resulting in sluggish 
flow and the buildup of vascular plugs. The occluding 
action of the polysaccharide is supplemented and enhanced 
by the presence of fungal elements and pectin plugs in the 
xylem vessels. The pectin plugs are apparently derived 
from host tissues by fungal pectinolytic enzyme action. 
Vascular plugging is suggested to play a primary role in 
the development of conditions of drought and starvation 
resulting in cellular dysfunction and death of wheat plants. 

Microfilm $2.50; Xerox $4.80. 94 pages. 
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Petal blight of camellia incited by Sclerotinia camelliae 
is spreading throughout the South. In Louisiana, petal blight 
is now found in Caddo, East Baton Rouge, Jefferson, Orleans, 
Quachita, Rapides, St. Tammany, Tangipahoa, Washington, 
and Webster Parishes. The ascospores of the fungus can 
be carried by the winds at least 7/10 mile and still cause 
infection. 

Apothecial production by the fungus can be suppressed 
by the application of chemicals to the soil beneath camellia 
plants. Terraclor at the rate of 200 lbs. per acre, in 2 split 
applications, completely suipressed apothecial formation for 
a single blooming season. Terraclor at the rate of 600 lbs. 
per acre completely suppressed apothecial formation for 
2 full blooming seasons. A single application of Terraclor 
at the rate of 150 lbs. per acre gave incomplete suppression 
of apothecial formation for one season. A single application 
of a mixture of 50 parts captan plus 50 parts Terraclor at 
the rate of 100 lbs. per acre completely suppressed apothe- 
cial formation for one season. 

Terraclor reduced the number of sclerotia that germi- 
nated, and at the same time, the chemical killed any stripes 
that emerged from the sclerotia before they could form 
apothecia. 

Terraclor is toxic to Magnolia fuscata. The injury is 
characterized by chlorotic leaves with numerous circular 
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islands of dark green color, ranging in size from pin- 
point to 5 mm. The plants later became defoliated. The 
chemical could cause injury both when applied directly 
onto the foliage and when applied to the soil. 

Attempts to control petal blight with systemic fungicides 
were uniformly unsuccessful. Some of the materials tested 
inhibited the growth of S. camelliae in culture showing that 
they possessed fungicidal activity. However, they failed to 
act systemically. 

Microfilm $2.50; Xerox $4.20. 79 pages. 
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THE EFFECT OF FATIGUE STRESS 
ON SHEAR IN WOOD 


(L. C. Card No. Mic 60-2379) 
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The research reported here was conducted primarily 
to study the effect of fatigue loads on wood in shear parallel 
to the grain on a tangential plane. To the best of the 
author’s knowledge, this research is the first of its kind. 
Samples of white fir, western hemlock, and Douglas-fir 





were tested under static loads and under fatigue loads in 
shear parallel to the grain. Moisture content was held 
constant and the specific gravity of the wood directly adja- 
cent to the plane of failure was measured. Data were 
recorded and analysis was accomplished with the use of 
acceptable statistical systems. The results of the research 
are summarized in the following list: 


1. Wood can be made to fail by fatigue loading in shear 
parallel to the grain on a tangential plane. 


There is a linear relationship between shear stress 
and specific gravity at the line of failure for sam- 
ples tested in static shear parallel to the grain on 
a tangential plane. 


. There is a significant regression of stress level 
and specific gravity at the line of failure on the 
number of cycles to failure in shear parallel to the 
grain on a tangential plane. 


. A linear relationship exists between shear stress 
and specific gravity at the line of failure in wood 
tested by fatigue loading in shear parallel to the 
grain on a tangential plane. 


The early springwood offers the least resistance 
to loading in shear parallel to the grain ona 
tangential plane. 


The stress level at failure for fatigue shear sam- 
ples is less than for samples of the same species, 
with comparable specific gravity values, tested 
under static loads. 

Microfilm $2.50; Xerox $5.00. 98 pages. 
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This study essays to make a departure from methods 
of thought that have occupied comparative primatology for 
almost 100 years. During this time the preoccupation of 
this field has been an effort to establish and support an 
evolutionary sequence of the members of the order. Prob- 
ably no other order of mammals has been subjected to such 
a prolonged and single-minded attempt to rank its families, 
and even genera, into a unitary progression. 

It is the writer’s feeling that this singleness of purpose 
has circumscribed not only what has been done and what 
has been observed, but also the ways in which what has 
been done and observed have been analyzed. Thus simi- 
larities and differences in the primates routinely have 
been considered in the context of confirming or denying 





genetic relationship, almost to the exclusion of any other 
interpretation. 

This study has undertaken to initiate a break with this 
tradition by a consideration of similarities and differences 
of primates with other fundamental postulates in mind. 
For this purpose the lumbar segment of the vertebral 
column, pelvic girdle, and associated soft parts have been 
analyzed, descriptively and metrically, to determine 
whether certain of the resemblances and divergences, well 
known in primates, cannot justifiably be attributed to the 
effects of two types of change: an increase in body mass 
and a shortening of the lumbar portion of the vertebral 
column. 

The anatomy of the musculature has been described 
from dissections of the chimpanzee, rhesus macaque, and 
man. The literature in this field is critically reviewed. 
The lumbar column and pelvic girdle of a wide range of 
primates have been observed and measured, and other 
studies on these areas have been examined. 

The historical development of thought in comparative 
primatology is analyzed and the influence of tradition 
discussed. Additionally, since posture and locomotion 
have been widely employed in the rationale of primate 
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evolution, the literature in this field is reviewed for its 
factual content. 

Data for the kind of analysis attempted are found to be 
meager. Some of the most fundamentally useful in testing 
the assumption upon which the hypothesis is made are 
lacking altogether. 

It is concluded from the study that increase in body 
size may reasonably be regarded as a factor in bringing 
about changes in the morphology of the lumbar vertebral 
column and pelvic girdle. It is further suggested that 
shortening of the lumbar column, in some cases combined 
with increase in body size, may well account for resem- 
blances that heretofore have been attributed solely to 
genetical relationship through the inheritance of modifica- 
tions conditioned by posture and locomotion. 

Microfilm $3.15; Xerox $11.05. 241 pages. 


EXPERIMENTAL DEMONSTRATION OF AN 
EFFERENT COCHLEAR BUNDLE 
IN THE PIGEON AND CAIMAN AND 
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University of Maryland, 1960 
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An efferent component of the avian and reptilian coch- 
lear nerve is demonstrated by experimental neuroana- 
tomical methods. This efferent cochlear bundle corre- 
sponds to the olivocochlear pathway previously described 
in the cat and other mammals. 

The bundle decussates in the midline of the medulla at 
the level of the facial genua and dorsal to the medial longi- 
tudinal fasciculi. This decussation was cut, from the 
dorsal approach, in adult domestic pigeons and young spec- 
tacled caimans, with a small knife fitted to a stereotaxic 
instrument. Following postoperative survival periods 
ranging from 4 days to 2 days 3 hours for the pigeon and 
10 days to 5 weeks for the caiman, serial sections of the 
brain stems and inner ears were prepared by axonal 
degeneration methods. The Nauta-Gygax technique was 
applied to medullary material and the Nauta-Gygax, pro- 
targol silver and Sudan Black B methods to the peripheral 
portion of the acoustic nerve, including the cochlea. 

The central and peripheral course and topographic 
relationships of the efferent cochlear bundle in these forms 
are similar. Cochlear efferents of either side, demon- 
strable as fragmented axons, emanate from the lesion and 
pass laterad to become associated with motor fibers of 
the facial root. They traverse the motor root of the facial 
nerve, join the incoming vestibular root as small fascicles 
and course to the periphery of the medulla among vestibular 
fibers. Peripherally, cochlear efferents traverse the 
superior and inferior vestibular ganglia and gain access 
to the cochlear nerve via the vestibulocochlear anasto- 
mosis. The efferent bundle passes through and assumes 
a position near the outer border of the cochlear ganglion, 
whence fibers seem to be evenly distributed throughout 
the length of the papilla basalaris (Organ of Corti). In the 





pigeon, degenerated efferent fibers, accompanied by 
afferent radial fibers, are traceable as far as the sensory 
epithelium. In both the pigeon and caiman, some efferent 
fibers continue beyond the papilla basalaris to the sensory 
epithelium of the lagena. 

The central and peripheral topographic relationships 
of the efferent cochlear bundle in reptiles, birds and mam- 
mals, using the caiman, pigeon and cat as examples, are 
compared and found remarkably constant. This constancy 
adds support to the contention that the efferent innervation 
of the cochlea plays an important role in audition and 
implies that the efferent cochlear bundle is a basic part of 
the neural equipment involved in the hearing process. 

Presumably efferent cochlear fibers terminate on or 
about some element of the Organ of Corti although the 
ultimate site of termination could not be definitely estab- 
lished in the pigeon and caiman. The importance of estab- 
lishing this fact is stressed and it is suggested that the 
less highly specialized cochlea of submammalian verte- 
brates is more favorable for determining whether or not 
efferent cochlear fibers terminate on the receptor cells. 

Observations on the distribution of the various rami 
of the peripheral eighth nerve to sensory areas in the 
membranous labyrinth reveal that the fiber relationships 
of the vestibulocochlear anastomosis are similar in the 
pigeon and caiman. This anastomosis provides a connec- 
tion between the inferior vestibular and cochlear nerves 
and serves as a pathway for entrance of the efferent coch- 
lear cundle into the cochlear nerve. The efferent com- 
ponent of this anastomosis in reptiles, birds and mammals 
is considered homologous and it is probably a constant 
feature among those vertebrates which posses a cochlea. 

Microfilm $2.50; Xerox $6.40. 132 pages. 
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PINOCYTOSIS AS A TRANSPORT SYSTEM 
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Philip Williams Brandt, Ph.D. 
Columbia University, 1960 


In order to follow the several possible pathways of 
pinocytosed material into the cell, a variety of solutes and 
colloidal suspensions, dense to the electron beam, were 
used. In broad outline the experimental procedure consisted 
of exposing the ameba Chaos chaos L., and two mammalian 
cell types, the choroid plexus and the ciliary epithelium, 
to graded concentrations of solutes and suspensions for 
various times before fixation. After fixation, the cells 
were processed for, and examined in, the phase contrast 
and electron microscopes. 

The results of the study showed that pinocytosis- 
stimulating agents are first attached to the hair-like ex- 
tentions of the ameba plasmalemma, or to the extraneous 
coats of mammalian cell membranes. It is suggested that 
the forces attaching these materials are the interface 
forces of adsorption. A hypothesis of active transport, 
based on the pinocytosis model, is presented. 

It was apparent that the pinocytosis vacuoles do not 
assume the internal structuring of the mitochondria, and 
it is concluded that there is no continuity between pino- 
cytosis vacuoles and mitochondria. Bennett’s hypothesis 
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of membrane flow was found to be partly correct and 
partly unsupported by the evidence. Bennett suggested that 
pinocytosis vacuole walls, which are a cell membrane 
derivative, dissolve in the cytoplasm. Dissolution of the 
membranes did not occur. The vacuole walls became 
increasingly similar to the “smooth” endoplasmic reticulum. 
It was possible to demonstrate a continuous membrane- 
bound system between the pinocytosis vacuole and the 
contractile vacuole of amebas. It is suggested that water 
taken upin the pinocytosis vacuole is transferred in vesicles 
to the contractile vacuole. It is also shown that the indi- 
gestible colloidal particles taken up by pinocytosis are 





never free in the cytoplasm. Instead they are concentrated 
and transferred, still in vacuoles, to the excretion vacuoles 
of the amebas. It is concluded that there are sufficient 
similarities between the mechanisms of pinocytosis and 
phagocytosis to consider the two classes of uptake as a 
manifestation of a single cellular response, usually dif- 
fering only in magnitude. 

Since pinocytosis involves both the turnover of cell 
membrane and sol-gel transformations, it is apparent that 
the process requires the expenditure of energy and is a 
mechanism of active transport. 


Microfilm $2.50; Xerox $5.20. 102 pages. 
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THE CARCAJOU SITE (Je2) AND 
ONEOTA DEVELOPMENT IN WISCONSIN 


(L. C. Card No. Mic 60-3204) 


Robert Leonard Hall, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor David A. Baerreis 


Between June and November of 1957 the author directed 
the excavation of a portion of the so-called “White Crow 
village” on Carcajou Point, Lake Koshkonong, in Jefferson 
County, Wisconsin, under the sponsorship of the Wisconsin 
Archeological Society. Surface collections previously 
examined and the opinions of workers familiar with the 
site seemed to confirm the identification of Carcajou Point 
with the location of a historically documented Winnebago 
village of the period 1828-1832. However, from the start 
of the excavation it became apparent that the bulk of the 
cultural material antedated the historic period, and char- 
coal samples subsequently submitted for radiocarbon 
analysis were found to have dates of A.D. 998, 1028, and 
1528 plus or minus 250 years. 

Seventy-nine archeological features were excavated, 
mostly refuse pits, within three of which burials were 
found. Two principal house types were identified, one 
with rectangular walls composed of individually set posts 
and the other with corner entrance, a large, centrally 
located, rectangular pit, and rectangular wall consisting 
of posts set within a trench. Features with associated 
articles of European origin were assigned to the White 
Crow Component of an unclassified focus, while prehistoric 
features and most aboriginal artifacts were assigned to the 
Carcajou Component of the Koshkonong Focus, a new Oneota 
division defined in this study. 

On the basis of absolute dating established through 
radiocarbon analysis, external relationships, and relative 
dating provided by artifact distributions and associations 
within the site, it is suggested that the prehistoric Missis- 
sippi occupation at Carcajou Point began with an Upper 
Mississippi culture with attenuated Middle Mississippi 
traits in ceramics and domestic architecture and proceeded 
in the direction of “classic” Oneota cultures though never 
achieving the character of a fully developed Oneota culture. 





The early phase of the Koshkonong Focus is correlated 
typologically with a late phase of the Apple River Focus 
in Illinois and with a corresponding development in the 
Red Wing-Diamond Bluff area of southeastern Minnesota 
and western Wisconsin. The Koshkonong Focus is sug- 
gested to be coeval with the Grand River Focus in Wis- 
consin and with it to represent an early stage of Oneota 
culture out of which the Lake Winnebago Focus developed. 
Thirteen Oneota pottery types are defined and used to 
illustrate the relationships between eight Upper Mississippi 
and two Middle Mississippi foci. 

Evidence for the appearance of shell tempering in late 
Middle Woodland horizons in Wisconsin is used to support 
the suggestion that Middle Mississippi culture could have 
developed sufficiently early to permit the emergence of an 
early phase of Oneota culture in the northern Mississippi 
Valley by 1000 A.D. The nature of the shift that produced 
Oneota from Middle Mississippi is demonstrated by se- 
quences of pottery designs chosen to show how scroll motifs 
found at Cahokia provide prototypes for motifs found on 
Upper Mississippi pottery. Sheet copper pendants found on 
several Oneota sites in Wisconsin are shown to be related 
to the Southern Cult ceremonial complex and to result from 
later contacts. 

Because of continuities of ceramic and burial traits 
between the Koshkonong and Grand River foci and the Lake 
Winnebago Focus, it is suggested that these three cultures 
in Wisconsin and possibly the related Huber Focus in 
Illinois may constitute a regional Oneota tradition paral- 
leling the Orr and Blue Earth Focus developments west of 
the Mississippi River. Because of accepted ethnic associa- 
tions between archeological cultures of the Oneota Aspect 
and the historic Winnebago and Chiwere Sioux tribes, it is 
further suggested that this regionalism may be an archeo- 
logical expression of the linguistic separation of the Winne- 
bago from the Ioway, Oto, and Missouri as a group. In 
support of this hypothesis ethnohistorical evidence is 
presented to show that the Winnebago of the late seven- 
teenth century were a mere remnant of one or more tribes 
which once numbered many thousands and dominated a 
considerable extent of territory lying west of Lake Michigan. 

Microfilm $5.70; Xerox $20.30. 448 pages. 
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STRUCTURAL ELEMENTS OF CROW 
(L. C. Card No. Mic 60-2825) 


Dorothea Vedral Kaschube, Ph.D. 
Indiana University, 1960 


After the inventory of consonants and vowels, the dis- 
tribution of each is listed in the matrix of the word. Allo- 
phones are given as part of the information on the distribu- 
tional occurrence of particular phonemes. The problem of 
accent (tone and stress) can be stated partly in reference 
to contours bounded by junctures, and a previously pub- 
lished paper on Crow accent is summarized. 

Numbers assigned to affixes indicate their relative 
position with regard to each other and to stems. The 
assigned numbers also serve as an index to the affixes. 
Affixes are arranged in positional classes which are num- 
bered in decade order. Numbers 10 through 140 indicate 
prefix decades; numbers 1000 through 1190 indicate suf- 
fixes. Affixes within a decade class are mutually exclusive, 
and since they may occupy more than one positional slot, 
double decade numbers are used. 

Parenthetic numbers after decimal points indicate 
morpheme alternants of affixes. Eight affixes contain 
alternants determined by phonemic environments, four 
contain alternants which are morphologically determined. 
Two affixes contain alternants which are determined by 
both environments. Sub-alternants of an affix, those occur- 
ring in free variation only, are not assigned a separate 
parenthetic number. 

Eleven allomorphs of the person marker affixes are 
determined by their relationship to stems, and their align- 
ment into sets and paradigms. These allomorphs may be 
combined into eleven sets on the basis of occurrence with 
particular stems or other affixes. Nine sets contain one 
alternant for each person. One set contains two phono- 


logically determined alternants for each person. One set 
contains two alternants for each person determined by both 
phonemic and morphological environments. The sets are 
combined into seven larger sets or paradigms, each having 


a common constant. Three paradigms contain only one set 
having a unique constant. Four contain two or more over- 
lapping sets. 

Four types of morphophonemic changes occur in Crow. 
One type is the substitution of one segmental phoneme for 
another, the second and third types involve a substitution 
of tonemes and of length, and the fourth type involves 
allomorphs of varying lengths. The position of the mor- 
phemes in respect to particular segmental phonemes, to 
particular tonemes, or in respect to particular morphemes 
are the determining factors for the four types. 

The remainder of Crow morphemes which are not 
affixes, are stems, and are classifiable as nouns, verbs 
or particles on the basis of their co-occurrence with 
affixes. Sequences of more than one stem and of certain 
affixes plus stems which fill a defined positional slot are 
classifiable in the same manner as stems, and are called 
themes. This permits us to say that noun stem plus verb 
stem equals a noun theme, etc. Crow morphemes thus can 
remain uniquely classified as noun stem, verb stem, par- 
ticle stem, prefix or suffix. In certain combinations, 
these morphemes may be further classified into themes. 

Both a traditional and a multiple stage translation of 
a ten minute Crow tape are given. The multiple stu, 





translation includes a morpheme by morpheme translation 
using index numbers to identify the affixes. 
Microfilm $2.50; Xerox $6.20. 128 pages. 


THE SIGN LANGUAGE, AN ANALYSIS. 
(VOLUMES I AND IL). 


(L. C. Card No. Mic 60-2854) 


La Mont West, Jr., Ph.D. 
Indiana University, 1960 


The dissertation comprises a partial report upon the 
Sign language Project initiated during the winter, 1956 on 
the suggestion of Dr. A. L. Kroeber and Dr. C. F. Voegelin. 
The writer conducted a field reconnaissance of the sign 
language of the Indians of the northern plains of North 
America and followed this in the summer of 1957 with a 
grammatical analysis of the sign ideolect of William 
Shakespeare, Arapaho informant. Volume I of the disser- 
tation summarizes the writer’s examination of previous 
publications on sign language recording and description 
(Chapter IV) and a formal, structural description of the 
Arapaho sign ideolect. (Chapters I - II, V) Volume II 
includes a preliminary dialect analysis of the sign lan- 
guages of the world based upon lexical comparison of 
published materials and an annotated bibliography of such 
materials. 

The central problem in sign language research is a 
structural statement of the grammar. Statements about 
dialect variance, social function, stylistics and develop- 
mental origins are of interest in placing sign language 
relative to its cultural setting and history, but have an 
aura of non-reality until the sign language itself, as a 
system, has been thoroughly characterized. Dialect com- 
parisons and theoretical comparisons of sign and spoken 
language, moreover, must rest upon such characterization. 
One preliminary problem, however, had to be solved before 
the grammatical analysis could be efficiently undertaken: 

a transcription symbolization had to be devised for record- 
ing and analytical manipulation of sign language data. 
Chapters I and II describe the notation finally adopted and 
the non-semantically-involved level of structure that it 
symbolizes in sign language. 

A componential alphabetic notation was adapted to sign 
language, with base letters representing one or another of 
five major sub-classes of kinelogical components and 
superscripts or diacritics representing series modifica- 
tions of the base components. The five component classes 
needed for sign language notation are: 1. Hand-Shape, 

2. Referent (body part in juxtaposition to which hands 
execute signs), 3. Directions (of movement, facing or rela- 
tive placement), 4. Motion-Pattern, and 5. Dynamics 
(Stress, Extent, Hand-Specification, motion-fulcrum). These 
may be combined in simultaneous packages comprising 
minimally one hand-shape and one direction kineme and 
maximally one of each kindof direction kineme plus one or 
more of each other class of kinemes. The “package” is 
thus an analogue of the “syllable” of spoken language analysis, 
while the “kineme” is an analogue of the “phoneme”, a 
non-semantically-involved building block combinable 

into meaningful units (morphemes, signs). The Structural 
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distinctiveness of the kinemes, each from the other, is 
attested by pairs of sign language utterances differing in 
meaning and different in form only to the extent of a single 
phonemic contrast. The structural integration of the 
system of kinemes vis a vis each other is attested by the 
regularity of their combinatorial privileges on the non- 
semantically-involved level. (Package formation) 

The grammar of sign language comprises mainly a 
statement of the major and minor morpheme classes and 
_ their privileges of co-occurrence within minimal juncture 
spans (signs). The morphemes are minimal meaningful 
units and fall into two prime analytical categories: major 
(high list incidence; low text recurrence) and minor (low 
inventory; high text recurrence). In the ideolect of sign 
language reported, the minor morphemes are obligatorily 
combined with major morphemes, most of which also 
occur only in bound form. The minor morphemes fall into 
13 common denominator or paradigmatic sets, members 
of which are substitutable for each other and mutually 





exclusive. Major morphemes fall into four classes and 
one overlap class, based upon privileges of co-occurrence 
with minor morpheme paradigms: I (Free or unbound 
morphemes), N, V, A, and VA, which translate into English 
roughly as Particles, Nouns, Verbs, Attributives and 
Verbal-Attributives. These classes function prominently 
in the structure of two rather limited syntactic frames, 
but beyond these frames syntax is characterized by great 
fluidity. 

The lexical dialect comparison reveals considerable 
diversity among the sign languages of the world on a 
comparative lexical basis. However, mutual intelligibility 
is facilitated by commonly held principles of pantomimic 
construction. Adepts of completely unrelated sign lan- 


guages appear to be able to communicate freely with each 
other, although individuals unversed in any sign language 
rarely cando so. Further work with dialects must take 
into account the process of learning a pantomimic language. 
Microfilm $4.00; Xerox $14.20. 311 pages. 
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Little is known about the mechanism of pentose utiliza- 
tion by filamentous fungi. The use of C’*-labelled pentoses 
as the carbon source and the analyses of the C™“ distribu- 
tion in the fermentation products and mycelial components 
have not revealed the precise intermediate sequences. 
This work was done primarily on the intermediary metab- 
olism of pentose by cell-free extracts of Penicillium 
chrysogenum strain NRRL 1951-B25. 

Cell-free extracts, prepared from the cells grown on 
either D-xylose or L-arabinose-mineral salts medium, 
contain an enzymatic system for the interconversion of 
aldopentoses to ketopentoses with the intermediary forma- 
tion of a pentitol. The aldopentose is reduced to pentitol 
by a reduced triphosphopyridine nucleotide specific re- 
ductase, followed by the oxidation of the pentitol to the 
corresponding ketopentose by the appropriate steric de- 
hydrogenase with diphosphopyridine nucleotide as coen- 
zyme. It has been found that D-xylose is reduced to D- 
xylitol, which is then oxidized to D-xylulose and L-xylulose; 
while L-arabitol, formed from the reduction of L- 
arabinose, is oxidized to L-ribulose and L-xylulose. All 
of these intermediates have been isolated from the appro- 
priate reaction mixtures and identified. A D-xylose re- 
ductase was partially purified and some of its properties 
were studied. A general survey of other filamentous fungi 
indicates that pentose interconversions with the formation 
of pentitol as an intermediate is a common biochemical 
characteristic of fungi. 











Since a transhydrogenation from reduced triphospho- 
pyridine nucleotide to diphosphopyridine nucleotide is in- 
volved in the pentose interconversions of P. chrysogenum, 
attempts were made to further clarify the mechanism of 
electron flow from the two reduced coenzymes. The 
second part of this work was designed to study the oxida- 
tion of reduced pyridine nucleotides by the cell-free 
extracts of this organism. 

A rapid oxidation of reduced diphosphopyridine nucleo- 
tide by molecular oxygen was found and the oxidative en- 
zyme system was separated and considered as a mitochon- 
drial particle. Reduced triphosphopyridine nucleotide was 
not oxidized directly by molecular oxygen or by diphos- 
phopyridine nucleotide in any of the reaction mixtures. 
Experiments indicated that under normal physiological 
conditions the mechanism for the oxidation of reduced tri- 
phosphopyridine nucleotide is mediated by coupling with 
metabolic intermediates. A soluble triphosphopyridine 
nucleotide diaphorase, which stimulated oxidation of the 
reduced coenzyme by mitochondrial particles in the pres- 
ence of vitamin Ks, was found. However, the physiological 
significance of this reaction is not known. 

Microfilm $2.50; Xerox $4.40. 82 pages. 





CHANGES IN SURFACE PROPERTIES 
ASSOCIATED WITH CROSS-RESISTANCE 
IN ESCHERICHIA COLI 
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Indiana University, 1960 





The recent literature contains numerous reports of 
bacteria which exhibit cross-resistance to various un- 
related antibiotics. The mechanisms whereby these or- 
ganisms become resistant have not been elucidated. This 
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study was initiated to determine the correlations that 
exist between the acquisition of resistance to antibiotics 
and detergents and changes in the surface properties of 
the organisms. Strains of Escherichia coli B were ob- 
tained which had been selected for resistance to one of the 
following antibiotics or detergents: chloramphenicol, 
polymyxin, sodium lauryl sulfate, lauryl pyridinium chlo- 
ride, and cetyltrimethylammonium bromide. Varying de- 
grees of cross-resistance were observed. 

The ability of resistant and sensitive strains to adsorb 
bacteriophage Tz was determined and all resistant strains, 
with the exception of one resistant to the anionic detergent, 
sodium lauryl sulfate, had decreased abilities to adsorb 
phage Tz. The most striking resistance to attachment of 
phage T2 was displayed by strains resistant to a cationic 
detergent, cetyltrimethylammonium bromide (CTAB), and 
the antibiotic, polymyxin. Lower titers of Tz were ob- 
served when the phage were titrated against strains shown 
to be resistant to adsorption. These data indicate that the 
number of adsorption sites are decreased, but when ad- 
sorption does occur the process of infection proceeds and 
phage are produced. 

Of the resistant strains examined, only E. coli B-CTAB 
possessed a higher amount of lipid than the wild type. 
Comparison of the phosphorus content of the extracted 
lipids from the various strains revealed that E. coli B- 
CTAB possessed considerably less lipid-phosphorus than 
the wild type and most of the other resistant strains. 
There are several reports in the literature in which re- 
sistance is correlated with increases in surface lipids. 
The greater quantity of lipid in the CTAB-resistant strain 
suggested that the resistance might be attributed to altered 
permeability resulting from an increase in lipids in the 
surface structures of the cells. Attempts to increase ad- 
sorption of phage Tz to this resistant strain by exposure 
to lipase and various lipid solvents were unsuccessful. To 
determine whether altering surface charges would improve 
adsorption of Tz, adsorption experiments were performed 
at pH values from 3.0 to 8.0 but adsorption to the CTAB- 
resistant strain and the parent strain did not occur at the 
lower pH values. The CTAB-resistant strain was made 
sensitive to CTAB by treatment with a lipoprotein lipase, 
but exposure to lipid solvents had no effect on resistance. 

In addition to being resistant to CTAB and bacterio- 
phage adsorption, E. coli B-CTAB was also more resistant 
than the parent strain to ultraviolet irradiation, but not to 
heat -inactivation. 

It is concluded that the acquired resistance is asso- 
ciated with alterations in the surface structures of the 
cells which may involve quantitative or qualitative changes 
in lipid or lipoprotein. 

Microfilm $2.50; Xerox $5.00. 100 pages. 
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The unique lipids occurring in mycobacteria have re- 
ceived a great deal of study in the past. Although a number 
of specific lipids characteristic of organisms grown in 
vitro have been recognized, similar lipids have not been 
demonstrated as constituents of tubercle bacilli prolifer - 
ating in vivo. The present investigation was undertaken 
with the purpose of answering the question as to whether 
lipids characteristic of tubercle bacilli grown in vitro could 
be demonstrated to occur in vivo. It appeared possible to 
study this problem by examining infected tissue cultures 
and tuberculous tissue for the presence of tubercle lipids. 

Initially, a photochromogenic mycobacterium cultivated 
on medium supplemented with horse serum was shown to 
elaborate lipids similar to those produced when the same 
strain had been grown on conventional medium. This sug- 
gested that lipids characteristic of organisms grown in 
vitro might also be produced in tissue culture or in vivo. 
Therefore, HeLa cell cultures were infected with myco- 
bacteria using a modification of the procedure described 
by Shepard. The tissue cultures were successfully in- 
fected and significant bacillary multiplication was obtained 
but the percentage of cells infected never reached the 
extent considered necessary for subsequent lipid studies. 
The tissue culture studies were therefore discontinued but 
application of methods of chromatography and infrared 
spectroscopy to the small amount of infected HeLa cell 
extract that had been obtained, failed to reveal the pres- 
ence of any of the lipids characteristic of the infecting 
organism. 

Lymph nodes and spleens from infected guinea pigs and 
tuberculous human lung and sputum were minced ina 
Servall homogenizer and subsequently extracted with 
alcohol-ether. Most tissue extracts were then saponified 
with 2N alcoholic KOH and the saponifiable and unsaponi- 
fiable fractions chromatographed on Florisil columns. 

The columns were developed with a series of solvents of 
increasing polarity and the eluate fractions collected were 
examined by infrared spectroscopy. Infrared spectroscopic 
examination of the various fractions obtained failed to re- 
veal the presence of any of the specific tubercle lipids. 

A substantial amount of cholesterol was demonstrated in 
the unsaponifiable fractions, and palmitic and linoleic acid 
in the saponifiable fractions. Specific tubercle lipids, such 
as phthiocerol dimycoserosate (DIM), could not be re- 
covered from the saponification products of guinea pig 
lymph node extract supplemented with a small amount of 
an alcohol-ether extract of human tubercle bacilli. The 
triglycerides of unhydrolyzed human lung extract were 
shown to mask the presence of 20 mg of DIM making up 1.0 
percent of the total lipid sample chromatographed. 

The determination of methylpentose by the Dische and 
Shettles test was considered a possible indirect method for 
demonstrating the presence of certain tubercle lipids such 
as mycoside a or mycoside b in extracts of tuberculous 
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tissue or in infected HeLa celis. Investigation of a variety 
of mycobacteria and their lipid extracts revealed the wide 
distribution of methylpentose among the organisms ex- 
amined. This indicated that the Dische and Shettles test 
could not be used for the demonstration of specific tubercle 
lipids in extracts of infected tissue nor could it be used 

for purposes of differentiating among various mycobac- 
teria. 

As a result of the tissue culture studies it was found 
that contrary to previous observations, mycobacteria were 
stainable by Sudan Black B when grown in conventional 
liquid medium or in tissue culture medium. The property 
of sudanophilia appeared to be dependent upon the physio- 
logical age or state of the culture. 

It was concluded from these data that the failure to 
demonstrate specific tubercle lipids in tuberculous tissue 
resulted in part from the failure to obtain tissue speci- 
mens harboring sufficient numbers of tubercle bacilli and 
in part to the emulsifying properties of the potassium 
soaps of the fatty acids. Specific tubercle lipid, such as 
DIM, may inadvertently have entered the saponifiable 
fraction and then subsequently been masked by the very 
abundant fatty acids. 

Microfilm $2.50; Xerox $5.20. 105 pages. 
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Richard Alan Hammerstrom, Ph.D. 
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Despite many attempts to correlate individual observa- 
tions on epidemiology of tularemia, there is no satisfactory 
explanation for the broad ecology of Pasteurella tularensis. 
Thus far most attempts to elucidate even small portions of 
the ecological picture have ended in frustration. Perhaps 
this failure in epidemiological perspective can be attrib- 
uted to the wide range of susceptible hosts, the many 
ramifications of the disease picture in the same species, 
or the apparently wide range of virulence found in various 
strains of the organism. The epidemiological considera- 
tions of tularemia are further obscured by the multitude of 
vectors for the agent, and the fact that the organism can 
persist for extensive periods in aquatic environments. 
That an organism of such disease capability can remain in 
an area inhabited by susceptible hosts and only occasion- 
ally produce epizootics presents an enigma. 

The present study was conducted primarily to elucidate 
the aquatic ecology of P. tularensis, and by extension to 
investigate the possible role of aquatic invertebrates in 
maintaining the disease. Such a study necessitated the 
investigation of the influence of physical-chemical factors 
on the survival of the organism in an aquatic environment. 
Since determining the influence of this environment on the 
survival of the organism appeared to necessitate some 
means of enumerating P. tularensis from an environment 
containing many different microorganisms, several inves- 
tigations were carried out to determine the feasibility of 
various methods. Selective or differential media were 
formulated but found to be impracticable. The growth 
requirements for P. tularensis are so complex that a 








medium supporting growth of P. tularensis supports 
luxuriant growth of many microorganisms. 

A method was developed for enumerating P. tularensis 
with a reasonable degree of accuracy directly from such 
an environment. However, the method was impracticable 
because of lack of equipment and experimental animals. 
The method was employed to determine that there was no 
multiplication of P. tularensis strain 425 in the test en- 
vironment. 

Employing P. tularensis strain 425, it was found that 
temperatures of 5°-37°C have marked influences on the 
survival of the organism. It was determined that the 
organism survives from 1-2 days at 37°C, 6-8 days at 
24°C, 11-14 days at 18°C, and 59-76 days at 5°C. At these 
temperatures, pH values of 5 to 8 have no apparent in- 
fluence. This lack of effect is considered additional evi- 
dence that the organism did not multiply under these 
conditions. 

Water motion by a closed-system pump and a stirring 
mechanism influenced survival such that the organism 
could neither be demonstrated in the pumped water after 
one day, nor in the stirred water after 3-4 days. In un- 
agitated water (held at the same temperature), mouse- 
virulent organisms were present for 7-9 days. The motion 
effect was negated when pumping and stirring were dis- 
continued. When such water was re-inoculated, the 
organisms survived from 7-9 days. Increased dissolved 
oxygen could not be demonstrated in the agitated water. 

A shift of microfloral population was noted in the environ- 
ments as a result of motion; however, antagonism by these 
organisms was not conclusively demonstrated against 

P, tularensis. The reason for the water motion effect on 
survival remains unanswered. 

The possible role of aquatic or semi-aquatic verte- 
brates and invertebrates in spreading the organism to 
susceptible terrestrial hosts from the aquatic reservoir 
is offered as an explanation for the apparently-unexplain- 
able, sporadic occurrences of the disease. The attenuation 
that could be expected if the organism were to be main- 
tained in aquatic invertebrates and released into water 
with excreta is offered as an explanation for the decreased 
virulence of water-borne P. tularensis in North America. 

Microfilm $2.50; Xerox $4.00. 74 pages. 
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Rabbit serum was divided into three fractions, -- al- 
bumin, globulin and whole serum ultrafiltrate. When these 
fractions were tested separately, the albumin fraction was 
the only one which supported fair growth (41 x 10° organ- 
isms per ml) of Leptospira pomona, strain Wickard. All 
three fractions were required to yield good growth (130 x 
10° organisms per ml). Rabbit serum, when heated to 
121°C for 20 min, no longer supports the growth of L. 
pomona. The albumin fraction of rabbit serum was found 
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to be heat labile (121°C, 20 min), whereas the globulin and 
ultrafiltrate fractions were heat stable. They maintained 
their activity after either being autoclaved or being evapo- 
rated to dryness. However, their activity was destroyed 
upon ashing. 

The albumin fraction of rabbit serum was successfully 
replaced with the weakly basic resin, Amberlite IR-45, or 
soluble starch. The globulin fraction of rabbit serum 


appears to function primarily as a source of lipid material. 


Extraction of some of the crude phospholipid material 
from the globulin fraction decreased its growth-supporting 
activity. This lost activity was restored when the ex- 
tracted material was added to the extracted globulin. 
Fresh crude egg phospholipid successfully replaced the 
globulin fraction of rabbit serum. The ultrafiltrate frac- 
tion of rabbit serum was satisfactorily replaced with 
commercial bovine serum ultrafiltrate and with beef heart 
for infusion. 

L. pomona, strain Wickard has been carried through 
serial transfers in a rabbit albumin, autoclaved globulin 
and serum ultrafiltrate medium, and also in a medium 
containing soluble starch, rabbit serum globulin, ultra- 
filtrate and red cell lysate. In the latter medium all 
components were autoclaved except the red cell lysate. 

Microfilm $2.50; Xerox $4.40. 85 pages. 
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A 10% non fat dry milk solids culture of a pure strain 
of Streptococcus lactis was treated by various preserva- 
tion methods. The resulting changes in acid producing 
capacity were determined by inoculating 10 ml. of sterile 
10% NDM with 0.3 ml. culture and titrating after 3.5 hours 
incubation at 32°C. 

No significant changes in activity were observed when 
the culture was condensed in a laboratory vacuum pan to 
25-29% NDM. Adjustment of pH was required to facilitate 
product circulation. 

In one series of experiments culture cells were cen- 
trifuged out of solution following growth in Trypticase Soy 
broth. Activity upon lyophilization of the cell paste or a 
1 / 20 milk resuspension compared favorably with uncon- 
densed lyophilized culture. 

Cultures which were spray dried were found to have 
lower activity levels than those lyophilized. 

Frozen culture was found to be less active upon thawing 
than lyophilized culture following six months of storage at 
-23 to -28°C. Samples tested at 6 and 12 weeks showed 
no significant differences in activity or titratable acidity 
at the end of one transfer. 

The addition of 10% glycerol to the culture followed by 
slow freezing resulted in greater initial activity upon 





thawing than was evident in frozen culture without glycerol. 


Glycerol addition alone reduced culture activity when 
tested without storage. This was found to be independent 





of the glycerol concentration in the activity test tubes fol- 
lowing inoculation. This effect was caused by transfer of 
cells from a medium with high glycerol concentration to 
one without glycerol. Gradual removal of glycerol by 
dialysis or adjustment of the medium osmotic pressure 
with glucose eliminated this activity change. However, 
application of the osmotic pressure change principle to 
frozen storage samples gave no advantage. 

Glycerol gave no noticeable advantage to milk solids 
for protecting the organism against multiple rapid freezing 
and thawing. 

Lyophilized cultures were packaged under air, vacuum, 
and nitrogen and stored at room temperature, 2 to 5°C. 
and -23 to -28°C. The atmospheric conditions gave no 
significant effect; however, samples stored at higher tem- 
peratures experienced significantly greater activity losses. 
When examined following one transfer, all cultures demon- 
strated comparable activities and no significant difference 
in titratable acidity existed at the conclusion of the second 
transfer. 

Sterile NDM powder and lyophilized culture mixtures 
were prepared and found to be successful for use in the 
preparation of mother or intermediate lactic starter cul- 
tures. Portions of the product were stored at 32°C., 
21°C. and 2 to 5°C. for six weeks. Powder mixtures were 
rehydrated and tested for activity following one transfer. 
Samples under the higher storage temperatures were the 
least active upon one transfer; however, they reached 
activity levels comparable to the low temperature sample 
at a subsequent time during incubation. 

Microfilm $2.50; Xerox $7.20. 152 pages. 
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This investigation concerns bacteriophages of a com- 
mon soil saprophyte, Agrobacterium radiobacter 
(Beijerinck and van Delden) Conn. The importance of 
fully understanding typical phages attacking this organism 
stems from its close relationship to the economically 
important rhizobia and the crown-gall bacteria. The 
characterization of radiobacterphages was made along 
the lines of host specificity, morphology, effects of physi- 
cal and chemical agents, physiology and serology. 

Thirteen phages were isolated from raw sewage and 
three from each Miami silt loam soil seeded to alfalfa 
and peas. Attempts to isolate phages from 8 samples of 
soil seeded to diverse legumes, one forest soil, tops, and 
roots from white, and red clover, and peas were not 
successful. 

Nineteen radiobacterphages lysed 14 of 19 strains of 
A. radiobacter, 17 lysed 9 of 10 T11 strains and 16 lysed 
13 of 14 A6-K and 4 attenuated strains of A. tumefaciens. 
One of 19 phages lysed 2 strains of Rhizobium meliloti, 
R. trifolii, R. leguminosarum, R. phaseoli, R. japonicum, 
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R. lupini, cowpea and the lotus rhizobia tested. Of 47 
strains of 33 species from families other than the Rhizo- 
biaceae and one of each of A. gypsophilum, A. pseudotsugae, 
A. rhizogenes, A. rubi, and A. stellulatum, only A. rhizo- 
genes was lysed by PR-1001, PS-192, PR-590a, and PsR- 
1012 phages tested. Lytic patterns permitted differentia- 
tion of the 19 phages into 4 host-range groups; PR-1001, 
PS-192, PR-590a, and PsR-1012 were the phages from 
each group studied in detail. 

Two homologous phage-resistant isolates secured from 
radiobacter strains R-1001, S-192, R-590, and R-1012 
were not lysed by any of the 19 radiobacterphages. Thus, 
the phages belong to one cross-resistance group. 

Five phage-resistant isolates from each of the above 
strains produced no galls or nodules on proper plants. 
Thus, no association could be established between the 
resistance to lysis and the gall or nodule forming abilities. 

Plaques of the phages were clear, without halos and 
with definite edges. Differences were noted in plaque 
size. Particles of each appeared sphere-like with a sug- 
gestion of pentagonal shape and without visible tails. 

Loss in viability was insignificant after 452 days at 
4°C, but no plaque-forming particles were detected in 
phage filtrates after 13-46 days at 37°C. 

The phages differed in sensitivities to UV. The curves 
were concave upward and suggested non-homogeneity in 
particle size. 

The viruses were stable between pH 7 and 11. High 
tolerance to alkalinity presumably corresponds to the 
ability of A. radiobacter to grow at pH values approximat- 
ing 12. 

The phages differed in sensitivities to thermal inacti- 
vation. Survival in saline was higher than in nutrient broth 
and distilled water. Protection in saline was a function of 
the NaCl:CaCl, ratio; each salt alone provided insignifi- 
cant protection. 

Requirement for divalent ions for growth was evidenced 
by inhibition of multiplication by citrate, EDTA, and phos- 
phate. Lysis in a divalent ion-free medium to which Ca** 
or Mg*t* were added confirmed this finding. 

Growth properties of the phages differed with respect 
to per cent adsorption, latent period and burst size; tem- 
perature affected these characteristics at least with 
PS-192. 

Antisera prepared against the selected phages cross- 
neutralized 16 phages; therefore the 16 phages tested 
belong to one serological group. Phage relationship within 
the group was expressed by the neutralization velocity 
constants, the K-values. Some antisera produced higher 
K-values with heterologous than with the homologous 
phages. The neutralization curves followed a first order 
reaction with few exceptions. Propagation on the heter- 
ologous host modified slightly the serological properties 
of the selected phages (decrease in K-values) without 
affecting host specificities. 

Serological, morphological, and physiological relation- 
ships warrant placement of the four phages in one species. 
Host specificities, growth characteristics and sensitivities 
to diverse agents show that phages PR-1001, PS-192, 
PR-590a, and PsR-1012 are strains of the species. 

Microfilm $3.35; Xerox $11.70. 258 pages. 














MOISTURE REQUIREMENTS OF 
THREE SPECIES OF BACTERIA 
UNDER DIFFERENT CONDITIONS 
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The effect of solute concentration, expressed as water 
activity (a,,) or as available water, on the growth of 
Pseudomonas fluorescens, Aerobacter aerogenes and Lac- 





tobacillus viridescens was studied under different environ- 








mental conditions such as pH, temperature, carbon dioxide 
tension and oxygen tension. To insure that the responses 
of the organisms were a function of the a,, of the medium 
and not of a particular solute, three different solutes were 
used to obtain the desired ay of the medium at each tem- 
perature employed for each of the organisms. These 
solutes included sucrose with or without KCl, KCl alone 
and a 5:3:2 molal ratio of NaCl:KCl:Na,SO,. The ay of 
the medium was adjusted in all other studies by the use 

of KCl. 

It was found, for each of the organisms studied, that as 
the aw was lowered from a favorable level by the addition 
of solute the apparent lag phase and the generation time 
were progressively lengthened, at any one temperature, 
until growth was prevented. 

As the temperature was lowered from the optimum, the 
lower limit of ay for the growth of P. fluorescens and A. 
aerogenes was raised progressively. As the temperature 
was raised or lowered from 20C the lower limit of a,, for 
the growth of L. viridescens was raised progressively. 
The apparent lag times and the generation times of the 
three organisms were also proportionally longer at low 
values of aw than would normally be expected for the 
change in temperature. 

When the pH of the medium was made unfavorable to 
the organisms, this tolerance to low aw was less than 
within the optimum range. The apparent lag phase and the 
generation times of the organisms were longer at the 
adverse pH values than within the optimum pH range. 

When both the pH and the temperature were made un- 
favorable to the three organisms studied, the lower limit 
of a,, for growth was higher than if only one condition was 
made adverse. The apparent lag phase and the generation 
time were lengthened by the combination of these two 
factors to a greater extent than if only one factor was 
made adverse. 

It was found that both P. fluorescens and A. aerogenes 
could grow in less available water at increased levels of 
carbon dioxide or decreased levels of oxygen than in air. 
L. viridescens had more ability to initiate growth at low 
ay levels in air than in carbon dioxide, but no difference 
in the ability of L. viridescens to grow at low ay levels 
was observed at different levels of oxygen. The effects of 
the increased levels of carbon dioxide and the decreased 
levels of oxygen on the apparent lag phases and the gener- 
ation times of the three organisms differed with the level 
of carbon dioxide or oxygen employed, the temperature, 
the aw and the organism. 

Results with the different solutes employed with each 
organism to control the a,, of the medium indicated that 
the responses observed, in most cases, were primarily 
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a function of the a,, of the medium and not of the particu- 
lar solute. Re. 

The results of the studies conducted indicated that as 
the environmental conditions for an organism become 
more adverse it requires more available water for growth. 

These results may have application in the control of 
food spoilage. Microfilm $2.50; Xerox $7.40. 158 pages. 


CHARACTERIZATION OF THE 
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The cause of a widespread inapparent infection in 
chickens and an acute highly fatal respiratory disease in 
quail was the subject of this study. It is designated 
chicken-embryo-lethal-orphan (CELO) virus. More than 
twenty strains of the agent have been isolated from em- 
bryonating chicken eggs at the University of Rhode Island 
diagnostic laboratory over a period of eight years. 

Ten- and 11-day-old embryos and monolayers of 
chicken embryo kidney cells were suitable hosts for prop- 
agation of the agent. When the cell sheet was overlayed 
with agar after virus seeding, plaques developed in six to 
seven days. 

The CELO virus suspended in allantoamnionic fluid 
was relatively stable at 37.5C. In 42 days the ELD,, titer 
was reduced 3.7 logs. Holding a culture for 17 weeks at 
4 - 5C had no adverse effect on the mean-death-time of 
embryos inoculated with the virus suspension. A hydrogen- 
ion concentration of pH 2 and below or pH 10 and above had 
a detrimental effect on the titer of the virus for embryo- 
nating eggs. The ability of the virus to destroy embryo- 
nating eggs was not significantly depressed by contact with 
one-half of an ELD,, amount of penicillin G, potassium, 
dihydrostreptomycin, neomycin, acromycin, aureomycin, 
terramycin, chloromycetin or furazolidone. The CELO 
virus was retained by the VM Millipore membrane that 
had an average pore size of 50 mu. It passed the Seitz 
EK filter with difficulty. Using differential centrifugation 
and treatment of the virus suspension with trypsin, a virus 
preparation was obtained for electron microscopy. The 
electron-micrograph revealed spherical bodies that had a 
mean diameter of 80 mu. 

The inoculation of 17- or 19-day-old embryos with 
undiluted or 107+ diluted CELO virus adversely effected 
the hatchability of the eggs and the early life of the chicks. 

The CELO virus was capable of invading several of 
the body tissues of five- and six-week-old chickens and 
remaining there for at least seven days, even though it did 
not cause overt signs. Tissues from the intravenously 
inoculated birds gave the greatest number of virus reiso- 
lations. Tissues from birds inoculated conjunctivally, 
yielded a few isolations but those given cloacal inoculation 
did not have any virus when tested, The virus was found 
in a section of the intestine following both intravenous and 
conjunctival introduction. This observation suggests that 
the virus may leave the body via the digestive tract. 





The susceptibility of young Bobwhite quail to the CELO 
virus was confirmed. Some of the ten-, 18-, and 21-day- 
old quail that were inoculated intramuscularly or con- 
junctivally developed mild respiratory signs and suc- 
cumbed to the infection. The disease was more severe in 
the youngest group and in the birds inoculated intra- 
muscularly. One of this group developed nervous signs 
before death. Ten of the 12 sparrows inoculated conjunc- 
tivally and six of 11 inoculated intramuscularly succumbed 
during the first week post-inoculation. The virus was 
reisolated from the respiratory tract and liver tissue of 
some of the inoculated birds. 

CELO virus was reisolated consistently on the nine- 
teenth day of incubation from allantoamnionic fluid of eggs 
inoculated before incubation with diluted virus. The chicks 
from the eggs that received virus suspensions were weak 
at hatching and some showed nervous signs. CELO virus 
was not isolated from the liver and intestine samples 
harvested at hatching from two chicks in each of nine sets. 
The results of this study give evidence of the presence of 
some mechanism that allows the embryonating egg to 
carry the virulent virus without evidence of infection. 

Antibodies for CELO virus were found in chickens 
from several states and have been demonstrated every- 
where that they have been sought. The virus appeared to 
be widespread in the United States. 

Microfilm $2.50; Xerox $8.40. 185 pages. 


A COMPARATIVE SEROLOGICAL INVESTIGATION 
OF HEMOLYTIC STREPTOCOCCAL INFECTIONS 
WITHIN INSTITUTIONALIZED AND 
NON-INSTITUTIONALIZED GROUPS 


(L. C. Card No. Mic 60-3362) 


Robert Arnold Zimmerman, Ph.D. 
Oregon State College, 1960 


Major Professor: Campbell M, Gilmour 


The importance of the hemolytic group of streptococci 
in their relationship to human respiratory diseases cannot 
be overestimated. There can be little doubt that these 
organisms are responsible for illnesses of more serious 
and permanent consequences, such as, rheumatic heart 
disease and some types of nephritis. It is imperative then 
that some preventive methods to eradicate these conse- 
quences should be found if possible. 

Certain serological methods have been employed in 
this investigation in order to determine the role of some 
selected factors in the etiology of this disease. An evalua- 
tion of the prevalence of hemolytic streptococcal infections 
in this area was made through the use of serological and 
immunological techniques. These methods included the 
determination of the erythrocyte sedimentation rate (ESR), 
the antistreptolysin “O” titer (ASO), and the presence of 
C-Reactive protein in serum specimens obtained from two 
dissimilar environmental groups. 

There was no difference in the prevalence of hemolytic 
streptococcal infection in the institutionalized and non- 
institutionalized groups. Thus it was concluded that en- 
vironmental factors that were considered in this study had 
no effect on this disease. Possible reasons to explain 
these findings are discussed. It was also noted that there 
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were no significant differences between the groups with 
regard to the magnitude of individual responses to the 
tests. 

There is a correlation between the velocity of the ESR 
and the magnitude of the 1 hour rate to the ASOtiter. The 
CRP reaction is not correlated to either the ESR or the 
ASO titer. Age and sex are definitely factors which effect 
the magnitude of the ESR. Females show a higher mean 
ESR than do males and the magnitude of this rate 





seems to decrease with advancing age in the groups 
studied. 

From the observations obtained it can be stated that 
the occurrence of this disease in the community is wide- 
spread. Therefore, it appears to be cogent to comment 
that the conclusions reached in this investigation, as to the 
prevalence of streptococcal infections, are not in agree- 
ment with the reported cases of this disease. 

Microfilm $2.50; Xerox $4.80. 92 pages. 
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This dissertation resuscitates a pioneer of the Faith 
and Order Movement and assesses his ecumenical contri- 
bution. Three things appear in the study: a survey of the 
life and thought of Newman Smyth; an outline of his 
ecumenical philosophy and strategy; and an account of 
his ecumenical activity. 

Newman Smyth (1843-1925) was born, educated and 
spent most of his life in New England. For twenty-five 
years he was Pastor of Center Church, New Haven, and 
distinguished himself there as a preacher, scholar, ex- 
ponent of the social gospel and Christian citizen. After 
retiring in 1908, he devoted the remainder of his life to 
the Church unity movement. 

Considered a theological liberal, Smyth’s liberalism 
consisted not so much in the tenets of his faith as in his 
method of arriving at them. He embraced scientific evo- 
lutionism, a developmental philosophy regarding Church 
institutions and doctrines, and the method of comparative 
religion. His theological writings, born largely of years 
of study in the Yale science laboratories, did much to 
“bridge the gap between Moses and Darwin.” He was an 
advocate of the “New School” Theology in contrast to the 
out-moded methods and orthodox rationalism of New 
England Theology. Thus, he stood in the succession of 
Horace Bushnell. 

Smyth saw in Roman Catholic Modernism a movement 
kindred to the “New School” Theology. He felt that if 
modernism, Catholic and Protestant, could succeed in 
bringing about inner reforms, it might then mediate the 
separated churches into a new, grander Catholicism. He 
felt, too, that the Anglican Communion, with its treasure 
of the Historic Episcopate, was fitted to become the 
mediating church among the dispersed churches. 

Smyth saw Church unity as a great comprehension of 
the diverse treasures of all the churches. Schism he 
regarded as a sin against “the Holy Spirit of the Church’s 
inner life,” and continued schism put the divided churches 





under the judgment of God. Moreover, he felt that only an 
organically united Church would be powerful enough to 
save civilization from moral and spiritual collapse. He 
regarded the one, comprehensive Church as a practical 
possibility--taking his cue from biology wherein he saw 
that seeming irreconcilables are continually being recon- 
ciled. 

Encouraged by Anglican overtures on Church unity, 
Smyth labored promoting programs to bring those over- 
tures to fruition. He worked tirelessly toward a World 
Conference on Faith and Order. He pressured for the 
implementing of three practical proposals he felt were 
well suited to bring about organic unity at a specific point 
which might precipitate organic unity in its largeness. 
They required the co-operation of the Bishops of the 
Protestant Episcopal Church and involved their liberty to 
act as an Episcopate of the Church Catholic. However, the 
Episcopal Church proved a disappointment. The Lenox 
Proposals (calling for a combined parish program between 
a Congregational and an Episcopal church in a small 
Massachusetts town) died in committee; the “Appeal” 
(calling for the joint ordination of service chaplains) was 
too hastily rejected by the House of Bishops; and the Con- 
cordat (providing for supplemental ordination of non- 
Episcopal ministers) was rendered practically inoperative 
because the House of Deputies failed to approve necessary 
changes in the Episcopal Ordinal. 

Smyth was a true seer and prophet of Church unity. He 
saw that the age of Protestantism was passing into an age 
of ecumenical rapprochement. He recognized the vital 
role Anglicanism must play as the mediating church of all 
the churches. He acknowledged that Church unity must 
begin by confronting the issues of faith and order. He 
asserted that the laity must play an important part in any 
effort to bring the churches together. He prophetically 
held aloft the ideal of the Church as the earthly manifesta- 
tion of the perfect Christian society. He was a prophet of 
the comprehensive Church, of the urgent necessity of 
Church unity, and of catholic spirit in the minds and hearts 
of men. He takes his place with those who brought the 
Ecumenical Movement from the level of practical co- 
operation to the level of concern for, and action towards, 
the organic unity of the whole Church of Christ. 

Microfilm $3.75; Xerox $13.30. 292 pages. 
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This study was made, first, to study the relationship 
between molt and egg production during the normal molting 
period of crossbred, incrossbred, and a standard bred 
strain of chickens with high and low annual egg production 
records; and second, to investigate the effects of heat, 
light and a combination of heat and light on molt and egg 
production in the above strains during the normal molting 
period. 

Molt, measured by the total number of primaries 
molted, and annual egg production records were corre- 
lated. The correlation coefficient values for all of the 
birds involved were highly significant, yielding a value of 
-.407 with egg production records during the experimental 
period, and -.549 with the egg production records for a 
full laying year. This agrees with previous experiments 
involving standardbred birds and also, but to a lesser 
degree, with those in this experiment. 

The effects of light, heat and a combination of heat and 
light were also tested and the data analyzed by analyses of 
variance. 

Light was tried by supplementing the short days of 
autumn and winter with artificial light. The analyses of 
variance showed that egg production was higher and molt 
was slowed or stopped in the lighted lots, when compared 
to the lots not receiving supplementary light. 

The same analyses of variance showed that supple- 
mentary artificial heat had little effect in changing either 
egg production or molting. 

A combination of heat and light was analyzed ina 
similar manner but was not superior to light alone in 
changing egg production or molting. 

It would appear from the results of this experiment 
that supplementary artificial light will produce significant 
improvements in egg production during the normal molting 
period. However, supplementary artificial heat has little 
effect, even when combined with supplementary light. The 
results with the crossbred and incrossbred strains indi- 
cate that their basic physiological response has not been 
greatly changed from one of the standardbred strains used 
in their development. 

Microfilm $2.50; Xerox $5.20. 105 pages. 





THE REPLICATION OF POLIOMYELITIS VIRUS 
IN CELLS OF NON-PRIMATE ORIGIN 


(L. C. Card No. Mic 60-3392) 


Frank John McCarthy, Ph.D. 
Lehigh University, 1960 


The isolation of a new stable non-primate cell line 
(FRK) from adult female rabbit kidney cells was accom- 
plished after five successive cell passages. The isolation, 
requirements for cell growth and techniques for growing 
the stable line in cell culture were described. 

The stable cell line grew well in Eagle’s medium with 
10 per cent calf serum, whole or dialyzed. When this 
medium was modified to contain greater amounts of glu- 
cose and sodium bicarbonate, a substantial increase in 
cellular proliferation was obtained. The amino acid re- 
quirements of the FRK cell were determined and found to 
be the same as HeLa, L, and other stable cell lines, with 
the exception that increased levels of L-arginine were 
stimulatory. Human or horse serum could be used to 
replace calf serum. Chicken serum was extremely toxic. 

The stable FRK cell line was found to be susceptible 
to monkey kidney passed type I (Mahoney), type II (MEF-I) 
and type III (Saukett) poliovirus. The primary cell line 
from which the stable cells were derived were refractory 
to all three types. Typical cytopathogenic effects were 
obtained on first virus passage in the new cells. 

A comprehensive study of the requirements for maxi- 
mum virus production including nutritional requirements, 
effects of starting pH, temperature of incubation, and age, 
number and condition of cells was carried out. Emphasis 
was on the complement fixation test, using a known weight 
of purified virus as the standard to measure virus mass, 
Infectivity titers were measured periodically by the 
metabolic inhibition test and the plaque assay. 

The requirements for maximum virus production in- 
cluded Eagle’s amino acids, glutamine and 2.5 per cent 
calf serum. Omission of any of these resulted in a sub- 
stantial decrease in virus produced. All of the amino 
acids appeared to be required for maximum virus produc- 
tion although the absence of leucine, iso-leucine, arginine 
and histidine resulted in lower virus titers than when 
others were omitted. Glucose and vitamins could safely 
be omitted from the overlay medium. 

Maximum virus titers were obtained in 48-72 hours 
for all three types. Total virus mass produced in FRK 
cells, based on the CF test was as follows: type I (Ma- 
honey), 6.0 gamma/ml, type II (MEF-I), 4.0 gamma/ml 
and type III (Saukett), 3.0-4.0 gamma/ml. Infectivity titers 
were 7.2-7.5 (log TCIDso) for the three types. 

A starting pH of the virus overlay medium of 8.0-8.5 
was required. 

Incubation at 30° C resulted in decreased titers of virus 
for all three types. The virus was released slowly into 
the medium throughout the 120 hour period of the test. 
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Titers never reached those obtained at 36°C. Little or no 
virus was produced at 42°C. 

The age, number and condition of cells played an im- 
portant role in the amount of virus produced. Cells ina 
state of rapid proliferation produced more virus than those 
which had not yet begun to divide or had ceased prolifera- 
tion at the time virus was added. The same numbers of 
cells produced varying amounts of virus depending upon 
the condition of the cells. 

The FRK cell grew readily in suspension culture of the 
“spinner” type, using a modified Eagle’s medium with 10 
per cent calf serum. Cells grown in suspension culture 
supported the growth of poliovirus. 

FRK cells also supported the growth of Sabin’s at- 
tenuated strains of poliovirus. Lower titers were obtained 
than with virulent strains and 96 hours was required for 
maximum virus production. 

The FRK grown virulent and attenuated strains could 
be distinguished by plaque formation on monkey kidney 
cells using a lactalysate medium. The attenuated strains 
produced much smaller plaques on this medium than the 
virulent strains. 

Microfilm $2.50; Xerox $5.20. 105 pages. 


THE BIOLOGY OF THE BALSAM WOOLLY APHID, 
CHERMES PICEAE RATZ., IN OREGON AND 
WASHINGTON AND THE IDENTIFICATION AND 
EVALUATION OF ITS NATIVE PREDATORS. 


(L. C. Card No. Mic 60-3348) 


Russel Gene Mitchell, Ph.D. 
Oregon State College, 1960 





Major Professor: Julius A. Rudinsky 


In 1957, the Pacific Northwest Forest and Range Ex- 
periment Station, U. S. Forest Service, joined with Oregon 
State College in a cooperative study to explore the possi- 
bilities of biological control of the balsam woolly aphid, 
Chermes piceae Ratz. (Hemiptera: Chermidae). Several 
intermediate objectives were assigned to the project. 
Three of the objectives were: (1) To investigate the 
biology and behavior of C. piceae; (2) to identify the native 
predators attacking the balsam woolly aphid in the Pacific 
Northwest; and (3) to evaluate the importance of native 
predators in controlling C. piceae. This report presents 
results of three years of investigation on these objectives. 

Life history studies during the three years (1957, 1958, 
and 1959) showed that different C. piceae populations in 
the Pacific Northwest have two, three, and four genera- 
tions per year. High elevation areas have two generations, 
lowland valleys have four generations, and the intermedi- 
ate elevations have three generations. Egg production was 
found to vary between females of the first and second gen- 
eration. Average egg production in the first generation 
was 61 eggs per individual, while for the second generation 
the average was 52, It was also found that chermids living 
on open-grown and stand-edge trees were more fecund 
than those insects living in the shade. Fecundity did not 
vary with the tree hosts. 

Motile nymphs were found readily dispersed by air 
currents; recovery on glass plates varied directly with the 








distance from the exposed tree. Wind-borne nymphs were 
consistently collected 80 feet from the nearest host tree. 

C. piceae population losses between different periods 
in their life cycle was found to be variable. The largest 
losses were between the first generation adults and their 
first instar progeny. Calculations showed that the reduc- 
tion from the expected population ranged from 95 to 97 
percent. Population decline from second generation first 
instar nymphs to second generation adults varied from 2 
to 27 percent. In 1959, inclement weather proved to be a 
significant factor in the reduction of overwintering aphid 
populations at high elevation areas. 

The investigation of native predators affecting C. piceae 
in the Pacific Northwest revealed 14 insects and two mites 
as definitely being predaceous on the balsam woolly aphid. 
Ten of the insects were in the order Diptera, three were 
in Neuroptera, and one was in Coleoptera. The most im- 
portant predators were four syrphids: Cnemodon rita 
Curran, Syrphus vitripennis Mg., S. opinator O.S., and 
Metasyrphus lapponicus Zett. One hemerobiid, Hemero- 
bius neadelphus Gurney, was also moderately abundant. 
Descriptions of the immature stages, including drawings 
and photographs, were presented for most of the insects. 
Some life history and behavior information was also re- 
corded. In addition to the known predators, nine other 
species of arthropods which may be predaceous on the 
balsam woolly aphid were collected. 

Evaluation studies on the effectiveness of the native 
predators in controlling the balsam woolly aphid were 
made at two areas in Oregon. The results showed that no 
significant predation was effected by the aggregate preda- 
tor complex. Microfilm $2.50; Xerox $6.00. 123 pages. 














THE RENAL 8-GLUCURONIDASE RESPONSE 
TO ANDROGEN STIMULATION: HORMONE ACTION 
AND EFFECTS ON PROTEIN SYNTHESIS. 


(L. C. Card No. Mic 60-3476) 


Olive Standish Pettengill, Ph.D. 
Boston University Graduate School, 1960 


Major Professor: Associate Professor I. Alden Macchi 


The purpose of this study has been to evaluate an en- 
zyme system of the mouse kidney, which exhibits a large 
increase in activity when the animal is stimulated with 
testosterone provided exogenously or endogenously (follow- 
ing gonadotropin injection). The primary question is 
whether or not the increase in enzyme activity represents 
synthesis of new enzyme protein. 

The A/Jax male mouse kidney was the organ studied; 
this was chosen because of the finding of Fishman, that this 
strain of inbred mice is genetically a “high-responder,” 
exhibiting a 16-fold increase of renal 8-glucuronidase 
above the level of unstimulated mice. Moreover, the en- 
hanced kidney §-glucuronidase activity is accompanied by 
a parallel urinary excretion of 8-glucuronidase. The use- 
fulness of this circumstance is two-fold: the extent of the 
kidney response may be followed in the urine without 
sacrificing the animal, and the pooled urine specimens 
provide a rich source from which enzyme can be isolated 
more easily and in a purer state than from tissues. 
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Methods of purification of enzyme from liver, kidney 
and urine have been devised and the pure enzyme prepara- 
tions have been compared with each other by means of 
kinetic studies. The liver enzyme has been studied as a 
reference protein for the isotope incorporation experi- 
ments, as its activity does not increase in androgen stimu- 
lated mice. The quantities of enzyme protein present in 
tissue from which it was fractionated are estimated to be 
about 1-2 milligrams in the richest source, from which 
50-100 micrograms are present in the purified enzyme 
preparation. The procedure employed involves solvent 
precipitation, acid and alkaline ammonium sulfate frac- 
tionation, and incubation of the resulting solution at 38°C, 
which removes additional inactive protein. Electrophore- 
sis in a polyurethane sponge apparatus has produced some 
very pure preparations with a specific activity of 100,000 
units activity/mgm. protein. Other methods investigated 
have been adsorption and ion exchange chromatography. 

The major evidence for synthesis of new enzyme pro- 
tein was provided by the in vivo labelling experiments, in 
which mice were injected intraparitoneally with glycine-1- 
C14. The experiments were of three types: (1) steady 
state experiments, in which a time study was made of the 
C14 incorporation into enzyme and tissue proteins in 
maximally stimulated mice (1 mg. testosterone propionate 
per day for 14 days), (2) incorporation into enzyme and 
tissue proteins in partially stimulated mice (5 days of 
testosterone propionate) and (3) reversal of these condi- 
tions, in that mice are first labelled with isotope and then 
stimulated with gonadotropin for 5 days. The results from 
the steady state experiment provide direct evidence that 
the kidney enzyme in these stimulated mice is more radio- 
active than the liver enzyme from the same mice, or the 
kidney and liver enzyme from control mice. The data from 
the second and third experiments are best interpreted in 
the same fashion. Here also, the incorporation rate into 
stimulated kidney enzyme is greater than that into stimu- 
lated liver, or control kidney or liver. The question of 
hypothetical precursors is discussed. 

The appearance of new enzyme protein in response to 
testosterone stimulation is supported directly by the 
incorporation experiments. These facts now explain the 
large increase in observed enzyme activity, as well as 
other findings in the literature. The action of testosterone 
in this system is concluded to be one which facilitates the 
production of more enzyme protein, and not one which 
increases the observable activity of that already present. 

Microfilm $2.65; Xerox $9.25. 202 pages. 


STUDIES ON THE GROWTH OF THE 
HELA CELL IN TISSUE CULTURE 


(L. C. Card No. Mic 60-3261) 


Roland Rudyard Rueckert, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Gerald C, Mueller 


The thesis consists of a series of studies on the growth 
of a human cervical carcinoma cell (Hela) in a semide- 
fined medium (Eagle’s Hela medium supplemented with 
10% bovine serum). The introductory section consists of 





a review of published studies on the growth, composition, 
nutrition and metabolism of the Hela cell through De- 
cember 1959. 

The second section describes studies on the utilization 
of various carbohydrates other than glucose and their 
ability to support the growth of Hela cells. A number of 
sugars including mannose, fructose, galactose, ribose, 
and several dissacharides were capable of supporting the 
cells. The rate and pattern of glucose metabolism was 
found to be concentration dependent and a hypothesis 
explaining the high aerobic glycolytic metabolism of these 
cells has been proposed. 

The third section consists of an analysis of the growth 
curve of the Hela cell. It was found that the composition, 
mitotic frequency, plating efficiency, and pattern of glu- 
cose metabolism varied sharply over the course of a 
growth cycle. Studies on the plating efficiency and growth 
response of subcultures during various phases of the 
growth curve are also presented. 

The effects of high oxygen tensions on the composition 
and viability of Hela cells is treated in the fourth section 
and a characteristic oxygen syndrome described. Oxygen 
poisoned cells show mitotic aberrations and a severely 
disturbed glucose metabolism which assumes an anaerobic 
pattern. The optimal oxygen concentration for cell growth 
was found to be about 20% although the cells were able to 
grow even under anaerobic conditions. The early aberrant 
effects on division are reminiscent of similar effects pro- 
duced by ionizing radiation and free radical forming agents. 

The last section treats studies on the induction and 
consequences of unbalanced growth in Hela cells. Two 
anti-metabolites, amethopterin and 5-fluorouracil-2' - 
deoxyriboside were used to induce a specific thymidine 
deficiency in growing cultures. Thymidineless growth 
consisted on continued ribonucleic and protein synthesis 
with blockade of mitosis and deoxyribonucleic acid. The 
cells irreversibly lost their reproductive capacity after 
18 to 20 hours. The syndrome was similar in most re- 
spects to that observed in thymidineless bacteria. 

It was possible to synchronize these cultures by resto- 
ration of thymidine after a suitable period of deficient 
growth. Some biochemical studies on such synchronized 
cultures are presented. 

Microfilm $2.50; Xerox $7.60. 163 pages. 


CYTOGENETIC RELATIONSHIPS BETWEEN 
CULTIVATED RICE AND OTHER 
DIPLOID SPECIES OF ORYZA 


(L. C. Card No. Mic 60-2986) 


Birdie Pu-sheng Yeh, Ph.D. 
Louisiana State University, 1960 


Supervisor: Professor Merlin T. Henderson 


The cytogenetic relationship between the common culti- 
vated rice, O. sativa L., and nine other diploid forms of 
Oryza, O. sativa var. fatua, O. sativa var. formosana, 

O. balunga (O. perennis var. balunga), O. perennis var. 
cubensis, O. perennis var. barthii, O. glaberrima, O. 
breviligulata, O. stapfii and O. officinalis, was studied. 
The research included 41 hybrids, representing different 
species combinations. 
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Studies were made on the morphological characteris- 
tics of the parents and their F, generation hybrids, on the 
crossability of the species, on the chromosome behavior 
during meiosis and the relative fertility of the F, plants. 

The normal chromosome behavior during meiosis and 
the high to complete fertility observed in the hybrids of 
O. sativa with O. sativa var. fatua, O. sativa var. formo- 
sana and O. balunga indicate a very close cytogenetic 
relationship between O. sativa and the three Asiatic wild 
forms. It was concluded that O. sativa var. fatua and 
O. sativa var. formosana are botanical varieties of O. 
sativa but O. balunga deserves a separate species status 


because of the distinct morphological and habit differences. 


In the hybrids of O. sativa with the two forms of O. 
perennis, chromosome behavior during meiosis was es- 
sentially normal but the hybrids were almost completely 
sterile. The author concluded that O. perennis is a 
distinct species but closely related to O. sativa. Direct 
and indirect cytogenetic evidence confirmed that the 
American and African forms, cubensis and barthii, should 
be placed in the same species, O. perennis. 

High frequency of chromosomal irregularities during 
meiosis were observed in all crosses between O. sativa 
and O. glaberrima and all F,; plants were completely 
sterile. It was concluded that O. glaberrima is definitely 
a distinct species somewhat distantly related to O. sativa. 

Similar results obtained from cytogenetic studies of 
the crosses O. glaberrima X O. balunga, O. breviligulata 
X O. sativa and O. sativa X oO. stapfii in indirectly confirm 
the extremely close kinship ‘between QO. sativa and O. 

















balunga and the very close relationships between O. glaber- 


rima and O. breviligulata or O. stapfii. 
A still more distant relationship was found between 
O. sativa and O. officinalis on the basis of low viability, 





disturbed chromosome behavior and complete sterility 


found in the F; hybrid between these two species. 

Based on cytogenetic evidence obtained in the present 
research, designations of genomes in the 10 forms in- 
cluded in this dissertation were given. O. sativa, O. sativa 
var. fatua, O, sativa var. formosana and oO. balunga were 
considered to contain the same genome, A,. A, was 
assigned to the genome possessed by the varieties of 





QO. perennis indicating that the genome is basically the 


same as in O. sativa but somewhat differentiated. The 
genomes contained in O. glaberrima, O. breviligulata and 
O. stapfii are identical but different from A, or A>. It 
was designated E. The genome constitution of O. offici- 
nalis is concluded to be distinct from A or E but the 
proper designation has to await further cytogenetic studies. 
Two probable paths through which O. sativa evolved in 
Southeast Asia are proposed. (1) O. sativa was directly 
derived from O. balunga, (2) O. sativa was derived indi- 
rectly from oO. balunga with oO. sativa var. formosana 
or/and oO. sativa var. fatua as the immediate progenitors. 
Cytogenetic evidence obtained from the studies agrees 
with Chevalier’s (1932) suggestion that O. breviligulata 
was the ancestor of O. glaberrima, which is indigenous to 
tropical West Africa. 
Microfilm $2.50; Xerox $7.80. 167 pages. 











BOTANY 


SOME FACTORS INFLUENCING THE 
CULINARY QUALITY OF SOUTHERN AND 
NORTHERN GROWN IRISH POTATOES 
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Earl Philip Barrios, Jr., Ph.D. 
Louisiana State University, 1960 


Supervisor: Professor D. W. Newsom 


Surveys have shown that housewives and food proc- 
essors prefer a mealy, white fleshed Irish potato tuber. 
Less mealy potatoes are generally used for boiling or 
salad purposes. However, mealiness is considered to be 
the standard of Irish potato culinary quality by most 
authorities in the United States. 

This research was undertaken in an effort to correlate 
variations in mealiness with certain physical characteris- 
tics and the chemical composition of southern grown Irish 
potato tubers, and tubers of the same varieties from a 
northern area. 

Four Irish potato varieties, grown at a northern anda 
southern location, were included in this study. They were: 
Red LaSoda, Sebago, White Rose, and Russet Burbank, 
grown at Rhinelander, Wisconsin, and Baton Rouge, 
Louisiana. Environmental and cultural conditions were 
similar for all varieties at a location. Spring and fall 





crop tubers were grown at Baton Rouge and compared in 
quality studies with tubers of the same varieties produced 
at Rhinelander. Four harvests, at different dates, were 
made of the southern spring and fall crops. 

The specific gravity and dry matter content of tubers 
were determined by means of a potato hydrometer. Meali- 
ness was judged by a taste panel, following analyses of 
tubers for total starch, amylose and amylopectin, sugar 
and protein content. Anatomical studies and measure- 
ments of cell and starch grain size were also made. 

There were marked variations in specific gravity, dry 
matter content, chemical composition, cell and starch 
grain size, and mealiness of tubers between varieties, 
locations and dates of harvest. Those of the Russet Bur- 
bank variety were highest in mealiness. Red LaSoda 
potatoes were lowest in mealiness, while those of the 
Sebago and White Rose varieties were at an intermediate 
level. Tubers produced at the northern location were 
superior to those of the spring or fall crops at the south- 
ern location. Fall potatoes were of higher quality than 
those grown during the spring at the southern location. 

Based on this study, it appears that specific gravity, 
chemical composition, cell size, and starch grain size 
may be related to mealiness of potato tubers. However, 
some of these relationships have not proven entirely con- 
sistent. Microfilm $2.50; Xerox $5.20. 102 pages. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





BOTANY 437 





PATTERNS AND MECHANISMS OF INDUCTION 
OF RESPIRATORY CHANGES AND OTHER 
SYMPTOMS IN BARLEY PRODUCED BY 
SINGLE COLONIES OF POWDERY MILDEW 


(L. C. Card No. Mic 60-3176) 


William Rodgers Bushnell, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Paul J. Allen 


The purpose of this study was to find by what means 
powdery mildew induces changes in the barley leaves on 
which it grows superficially. Development of individual 
mildew colonies was compared to development of mildew- 
induced areas of starch accumulation and green islands in 
the host. Respiratory alterations around single colonies 
were detected by cutting small tissues (1.1 mm square) 
from in and around mildew colonies and measuring the 
oxygen uptake of the excised tissues with a micro- 
respirometer of the Gregg constant-volume capillary 
type. The respiration rates of these tissues ranged from 
0.03 to 0.26 ul O./hr. 

The green islands and areas of starch deposition ex- 
tended 0.5 to 1.0 mm beyond the mildew hyphae at the 
times of earliest measurement and expanded thereafter 
at rates similar to the rate of growth of the mildew hyphae 
(0.28 mm/day). No respiratory increase was detectable 
at colony centers until six days after inoculation. There- 
after, the area of respiratory increase spread outward at 
a rate of about 1 mm/day. The maximum rate of oxygen 
uptake of mildewed tissue was seven to ten times that of 
healthy tissue. The activity of host tissue beneath the 
colony was less than expected from the reports of previous 
workers, the rate of host tissues with hyphae brushed 
away being only two to three times the rate of healthy 
tissue. Excised healthy tissues underwent a respiratory 
increase during the first four days after excision, reaching 
a rate more than double that immediately after cutting. 
The rate of squares excised from mildewed tissue de- 
clined over the same period. 

Attempts to induce symptoms of mildew in healthy 
tissues with a variety of mildewed tissues and extracts of 
mildewed tissue were unsuccessful. Mildew spore ex- 
tracts, however, did produce green islands and starch 
accumulation in healthy leaves when applied in small 
drops. At high concentrations, these extracts induced a 
wide chlorotic area around the green island. Yeast extract 
and an extract of rust uredospores also induced green 
islands. The growing mildew probably acts on its host 
with similar substances but this is yet to be established 
with certainty. Microfilm $2.50; Xerox $6.20. 129 pages. 


THE WANDERING QUARTER METHOD 
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This thesis represents the final results in a series of 
theses and published papers dealing with the measurement 





and description of the distribution of individual plants in 
the plant community. A new method of estimation of popu- 
lation parameters and evaluation of the distribution of a 
species within a specific area with no apriori assumption 
of randomness of the species is presented. 

The wandering quarter method is an adaptation of the 
plant centered quarter method in which a sequence of 
measurements are obtained through a population by start- 
ing at a randomly selected starting point and choosing the 
nearest individual within a 90° angle of inclusion around a 
previously chosen compass azimuth, then constructing 
another 90° angle of inclusion with this individual as a 
vertex and the compass line as a bisector and measuring 
the distance to the nearest individual within this angle, 
continuing this procedure for 25 distance measurements 
through the sampling area along each of four transects. 

After comparing the data from the four transects to 
determine the homogeneity of the area, the data are com- 
bined and the mean, median, and mode of the distances 
obtained are calculated. Considering the mode as the 
mean within-clump distance, a (3)(Mode) value is used as 
the limit of the within-clump values; all values greater 
than this being considered between-clump distances. All 
of the distances from random and regular populations fall 
within this (3)(Mode) limit. The mean area of the indi- 
viduals in regular and random populations is equal to the 
square of the mean wandering quarter distance. When a 
separation of within- and between-clump distances is 
obtained, their means are employed to estimate the 
parameters of the population. 

The wandering quarter method was applied to eight 
artificial populations with known parameters. These popu- 
lations included one random, three with the individuals in 
discrete clumps varying in within-clump density and 
clump area, two with individuals randomly dispersed 
between the clumps, and two random populations with 
abnormally large areas lacking individuals. Application 
was also made to natural populations of both trees and 
herbaceous species. The data from the artificial popula- 
tions provide the criteria for the determination of the 
spatial distribution of the individuals. The results from 
these populations also demonstrate that the wandering 
quarter method provides a good estimation of the popula- 
tion parameters on the distribution patterns investigated. 
The application of the wandering quarter method to the 
natural populations demonstrates the application of this 
method to both tree and herbaceous species. 

A distribution-free method for the determination of 
homogeneity in distance data based on the Wald-Wolfowitz 
run test is presented in the appendix. The results ob- 
tained from the wandering quarter data from five artificial 
populations, a homogeneous random population, three 
homogeneous aggregated populations, and a nonhomoge- 
neous population (grading from random to aggregated), 
demonstrate that this method for determining the 
homogeneity of distance data may be applied quickly with 
a minimum of calculations necessary regardless of the 
distribution of the individuals within the population being 
measured, 

The results presented demonstrate that the wandering 
quarter method along with the homogeneity test presented 
provide a method of the estimation of the parameters of 
a population of either tree of herbaceous species with no 
apriori assumption of randomness. 

Microfilm $2.50; Xerox $4.40. 81 pages. 
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AN EVALUATION OF THE USE OF 
TRITIATED THYMIDINE IN 
CHROMOSOME STUDIES 


(L. C. Card No. Mic 60-3221) 


Margarida Oliveira Krause, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor W. Plaut 


The extensive use of H*-thymidine as a DNA precursor 
in autoradiographic studies on chromosomes has led to 
some disagreement when compared to similar studies 
carried out with C**-labeled precursors. Theoretical con- 
siderations of the ionization patterns of the H®* and C** beta 
particles and the specific activities of the respective pre- 
cursors have suggested that tritium is comparatively 
much more likely to introduce submicroscopic alterations, 
probably through the production of breaks and reunions at 
the subchromatid level. In the present study the possi- 
bility has been investigated that endogenous tritium might 
be responsible for alterations in normal chromosomal 
behaviour. 

This study was carried out in Allium cepa and Vicia 
faba root tip meristems using stripping film autoradiog- 
raphy. Quantitative analysis of the autoradiographs was 
carried out both by direct grain counting over individual 
nuclei or chromosomes and through the use of a scanning 
instrument. Photometric measurements for the establish- 
ment of relative DNA levels were performed on Feulgen 
stained nuclei by the use of an integrating microdensitome- 
ter. 

The problem was approached in four different sets of 
experiments: a comparison of the incorporation of H® 
and C’*-thymidine in the presence and absence of chloram- 
phenicol, the action of H® -thymidine on the incorporation 
of C’*-thymidine into DNA, a comparison of the effect of 
three different specific activities of tritiated thymidine in 
the study of chromosome replication, and some effects of 
colchicine on H*-thymidine incorporation. 

A quantitative analysis of the autoradiographs obtained 
in the first experiment revealed a two-fold increase in the 
average incorporation of H*-thymidine in nuclei pre- 
treated for 24 hours with 300 ug/ml of chloramphenicol. 
However, the repetition of the same experiment with C**- 
thymidine did not show significant differences. Photo- 
metric measurements carried out in the cells submitted 
to the H® -thymidine-chloramphenicol treatment showed 
that the increased incorporation of the tritiated precursor 
could be at least partly accounted for by an increase in 
the DNA levels. No such effect was obtained when chlor- 
amphenicol was used alone; however, populations of nuclei 
which were allowed to incorporate H*-thymidine in the 
absence of the antibiotic showed an unusual accumulation 
of intermediates between the 2C and the 4C DNA levels. 
These results suggest that tritiated thymidine disturbs 
the normal mechanism of DNA duplication. 

The second experiment provided a more direct ap- 
proach for investigating the occurrence of a tritium effect. 
The incorporation of C’*-thymidine was studied in the 
presence and absence of H® -thymidine. A double emulsion 
method permitted the distinction between C** and H® 
grains. The mean number of C’ grains produced when 
the two precursors were simultaneously present was 
shown to be significantly higher than when C’*-thymidine 








was used alone, i.e., C**-thymidine incorporation was 
enhanced by the presence of H* -thymidine. 

In the third experiment three different specific activi- 
ties of H*-thymidine were used in the study of the distri- 
bution of newly synthesized DNA in the products of mitotic 
division, in order to check on possible alterations intro- 
duced by high specific activities of the tritiated pre- 
cursor. While the experiment failed to demonstrate any 
significant differences, it did provide disturbing evidence 
of commonly ignored flaws in quantitative autoradiographic 
analysis as applied to the study of chromosomal DNA 
segregation. 

The fourth experiment served to demonstrate some 
effects of colchicine on the incorporation of H*-thymidine 
at two different specific activities. The results suggest a 
possible metabolic instability of DNA in the presence of 
colchicine and high specific activities of the tritiated 
precursor. 

These studies offer positive evidence that the incorpo- 
ration of H® -thymidine interferes with the normal process 
of DNA synthesis in chromosomes. 

Microfilm $2.50; Xerox $4.60. 89 pages. 


ENVIRONMENTAL AND PHYTOSOCIOLOGICAL 
ORDINATION OF A REGIONAL 
FOREST VEGETATION 


(L. C. Card No. Mic 60-3226) 


Orie Lipton Loucks, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor J. T. Curtis 


The contributions of Hills, Curtis, Whittaker, Rowe, 
Bray, and Bakuzis have indicated the existence and nature 
of both physiographic and phytosociological gradients 
under many conditions. The purpose of this study is to 
investigate methods thro. h which environmental and 
phytosociological gradients may be investigated simul- 
taneously, and the relationships between community varia- 
tion and gross environmental influences assessed, 

A cool, humid region in northwestern New Brunswick 
supporting forests of sugar maple, beech and yellow birch 
on the hills and balsam fir, white spruce, cedar, and black 
spruce on the slopes and valley bottoms was selected for 
study. The soils and underlying argillaceous bedrock 
show little variation. Fire has not been a factor in the 
development of the forests studied and logging about 50 
years ago was light. 

Detailed description of the tree, sapling, shrub, and 
herbaceous vegetation, as well as soil and physiography 
were obtained for 63 sample areas, selected randomly 
within broad strata. With the aid of electronic computer 
facilities, the vegetation record was used to calculate a 
matrix of indices expressing the similarity of every stand 
with all of the others. Following the practice of Bray and 
Curtis, these values were used to construct a spatial ar- 
rangement, or ordination, of the samples based on phyto- 
sociological features alone. 

The major part of the study concerns the development 
of an ordination technique based on the environmental data 
obtained for each sample. The stable features of the 


r y 
The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





BOTANY 439 





environment are considered in three groups relating to 
moisture, nutrient supply, and local climate. Procedures 
for the synthesis of diverse types of measurement data 
into single expressions called scalars are described. 
Three major factors are considered in the Synthetic 
Moisture Regime scalar, six in the Synthetic Nutrient 
Regime scalar, and four in the Synthetic Local Climate 
scalar. In many cases each of the factors represents 
more than one measurement item. Distinct gradients in 
tree species composition are shown to correspond with 
the scalars. The relation of forest growth and species 
complexity to the Synthetic Nutrient Regime scalar is 
shown to follow the sigmoid growth curve. 

Comparison of species distributions in the two ordina- 
tions demonstrates a marked degree of correspondence. 
As one would expect, the axes of the phytosociological 
ordination tend to form the diagonals of the environmental 
ordination. The primary factors influencing various 
portions of the phytosociological axes are determined by 
plotting them against the environmental scalars. Proba- 
bility tests show that the scalar methods can be used 
reliably to predict the structure and composition of the 
forest communities on the undisturbed sites studied. 

In addition, it is concluded that the coordinate methods 
used here, together with similar work in Europe and else- 
where in North America, provide objective methods for 
rational quantification and subsequent classification of 
terrestrial ecosystems. Although the method is primarily 
intended for forest site classification, it offers numerous 
advantages for studies in primary productivity, efficiency, 
and order-complexity relationships. 

Microfilm $3.60; Xerox $12.60. 280 pages. 


STUDIES OF THE EFFECTS OF 
INDOLEACETIC ACID ON THE 
FINE STRUCTURE OF CULTURED 
TOBACCO PARENCHYMA CELLS 


(L. C. Card No. Mic 60-3266) 


Kenneth August Siegesmund, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Eldon H. Newcomb 


Alterations in the fine structure of enlarging tobacco 
parenchyma cells treated with indoleacetic acid have 
been studied with the electron microscope, and an attempt 
has been made to correlate the sequence of events result- 
ing in the growth and separation of the wall. A variety of 
changes in the enlarging cells which are below the limit 
of resolution of the light microscope are described and 
discussed with reference to certain of the known physio- 
logical changes. Hypotheses are proposed to explain the 
growth and separation of the primary wall, including the 
site of formation and incorporation of new wall material. 
These hypotheses are compared with some of the current 
concepts of cell growth. A marked increase in the ac- 
tivity of dehydroascorbic acid reductase in cells cultured 
on auxin is also described. 

Parenchyma cells from tobacco pith tissue were fixed 
and stained with osmic acid and embedded in a mixture of 
methyl and butyl methacrylates. Another embedding 





medium, araldite, was found to give unsuitable preserva- 
tion of the mature parenchyma cells. Thin sections of the 
embedded material were cut with a Porter-Blum Micro- 
tome and examined with the RCA model EM U - 2a elec- 
tron microscope. 

Numerous electron micrographs have been obtained 
which reveal the fine structure of the growing wall during 
early, intermediate and late stages of enlargement. The 
micrographs show that a network of membranous vesicles 
develops within the intermicellar spaces of the growing 
wall. These tiny vesicles, measuring 0.1 to 1.0 micron in 
diameter, are more abundant where adjacent wall layers 
are splitting apart. Numerous cytoplasmic penetrations 
into the wall, which differ somewhat from typical plas- 
modesmata, appear to precede the development of the 
vesiculation. 

Concomitant with the development of the vesiculation 
is the formation of material near the inner surface of the 
existing wall which resembles the wall in appearance. 
This new wall material occurs in the form of short or 
elongated structures which appear to be closely adjoined 
to the old wall layers or it may occur as a single inner 
layer of wall adjoining the cytoplasm and clearly distin- 
guishable from the outer layer by its difference in density 
and the absence within it of pits and plasmodesmata. 
Electron dense material, termed “dense deposits,” were 
observed within some areas of the primary wall. 

Certain alterations in the structure of the leucoplasts 
resulting in the loss of starch and the development of 
internal membranes were also observed. Organelles 
identified as Golgi reticula appeared to become more 
numerous during the enlargement process. 

An increase in the activity of the enzyme dehydro- 
ascorbic acid reductase was measured during the enlarge- 
ment of the cells. 

It is postulated that the vesicular elements are formed 
during the early stages of enlargement from cytoplasmic 
penetrations into the wall, and may be concerned in the 
dissolution and separation of the primary cell wall. It is 
further postulated that new wall material is deposited by 
apposition on the inner surface of the existing wall. The 
significance of the increase in the Golgi reticula remains 
uncertain but may be correlated with the water uptake of 
the enlarging cells. 

The enzyme dehydroascorbic acid reductase, which 
was found to have a greater activity in auxin cultured 
tissue, may be related to a metabolic pathway involved in 
the growth of the wall. 

Microfilm $2.65; Xerox $9.25. 203 pages. 
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THE ECOLOGY OF THE TIMBERLINE 
AND ALPINE VEGETATION OF 
THE THREE SISTERS, OREGON. 


(L. C. Card No. Mic 60-3359) 


George Wendell Van Vechten III, Ph.D. 
Oregon State College, 1960 


Major Professor: H. P. Hansen 


This is a study of the ecology of the timberline and 
alpine vegetation of the Three Sisters which are located 
in the central Oregon Cascades. 

The Sisters are a close group of three 10,000-foot 
volcanic peaks. Volcanic activity within the last few 
hundred years as well as recent glaciation have produced 
a high degree of physiographic instability within the area. 

The study area was divided into six zones based pri- 
marily on the physiography, and the vegetation of each 
zone was described. 

A glacial maximum about 200 years ago produced 
large moraines and outwash which now cover much of the 
slopes. In addition large areas are covered by cinders, 
pumice and lava. These factors combined with climatic 


factors are holding the vegetation in a number of climaxes. 


There is evidence for climatic fluctuations within the 
last 200 years or so. As a result of a decrease in average 
snowbank size the hemlock forest is advancing slowly into 
meadows and some other areas. 

The timberline is at about 6500 feet and a number of 
factors are responsible for its limits. The treeline is 
about another thousand feet higher and a different set of 
factors limit the trees. 

Microfilm $2.50; Xerox $5.80. 120 pages. 


THE FLORA OF THE LOWER BLOCK COAL 
OF GREENE COUNTY, INDIANA. 


(L. C. Card No. Mic 60-2857) 


Joseph Miller Wood, Ph.D. 
Indiana University, 1960 


The plant macrofossils found in the shales, ironstone 
concretions, and sandstones immediately above the Lower 
Block coal in Greene County, Indiana are described and 
illustrated. The Lower Block coal lies at the base of the 
Brazil formation (uppermost formation in the Pottsville 
or Atoka series). 

The majority of macrofossils for this study were ob- 
tained from ironstone concretions in the shales immedi- 





ately above the coal. The supposed origins of these con- 
cretions, which are similar to those found in the Mazon 
Creek area of Will and Grundy counties of Illinois, are 
discussed. The author concludes that the concretions are 
the result of bacterial action. 

The flora is compared to other Pennsylvanian floras of 
North America. The presence of such species as Annularia 
stellata, Annularia sphenophylloides, Sphenophyllum 
emarginatum, along with Neuropteris rarinervis, Alethop- 
teris serli, Lepidodendron aculeatum, Lepidostrobus 
variabilis, Calamites suckowi and Asterotheca oreop- 
teridia indicate to the writer that, although the flora is 
found within the Brazil formation (sensu Cumings), it bears 
a greater resemblance in like species to slightly younger 
floras such as the Mazon Creek assemblage from the 
Carbondale formation of Illinois (=mid-Staunton formation 
of Indiana). 

The presence of such species as Asterophyllites 
equisetiformis, Annularia radiata, Sphenophyllum cunei- 
folium, Lepidodendron dichotomum, Lepidodendron 
wortheni, Palmatopteris furcata, Neuropteris obliqua, | 
Megalopteris dawsoni and Sigillariostrobus quadr aris 
are cited by the author to indicate that the flora is not 
younger than basal Allegheny. 

This flora is also compared to European floras of 
Upper Carboniferous age and, in the opinion of the author, 
as supported by the presence of such species as Sigillaria 
scutellata, Alethopteris davreuxi, Alethopteris decurrens 
and Neuropteris obliqua, this flora finds its nearest Euro- 
pean counterpart in the floras of Westphalian B deposits. 

Since this assemblage contains both Kanawhan taxa and 
Alleghenian entities the author concludes this flora is only 
of general stratigraphic value, and that an age determina- 
tion narrower than a formation is not possible with the 
materials at hand. 

A list showing the relative abundance of the species of 
plant macrofossils in this flora is provided. 

Microspores from a sample of the Lower Block coal 
were identified by G. K. Guennel. Genera included are: 
Lycospora, Laevigato-sporites, Denso-sporites, Reticu- 
lati-sporites, and Punctati-sporites. Lycospora species 
are lepidodendrid spores. Laevigato-sporites species are 
filicinean and calamarian spores. Spores of Zeilleria, 
possibly a pteridosperm, are also similar to Laevigato- 
sporites species. The plant source for Denso-sporites 
species is presently not known. Reticulati-sporites is 
most probably a sphenopsid spore genus. Punctati- 
sporites species are thought to be pteridosperm spores. 
The author concludes that since the known plant sources 
of the genera of microspores in the coal compare with 
macrofossils from above the coal, the coal producing 
flora was not appreciably different from the post-coal 
flora. Microfilm $2.95; Xerox $10.35. 227 pages. 
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A DETAILED STUDY OF THE CARRIER 
CONCENTRATION METHOD OF 
ANALYSIS OF URANIUM OXIDE 


(L. C. Card No. Mic 60-3334) 


Jack Leland Daniel, Ph.D. 
Oregon State College, 1960 


Major Professor: Harry Freund 


Increasing use of the carrier concentration method of 
spectrochemical determination of impurities in refractory 
materials has emphasized the need for a more fundamental 
understanding of the principles involved. Previous re- 
search has concentrated mainly on discovery of better 
techniques, and observations concerning empirical classi- 
fication of impurities and carriers into various groupings, 
characteristics of the analytical arcing period, the nature 
of the “spent” sample material, and effectiveness of the 
procedure under various conditions. 

The effectiveness of the carrier method first was veri- 
fied, by comparison of standard analytical results both with 
and without use of a carrier compound (the procedures used 
in each case being otherwise identical). A study of rela- 
tionships between several carrier compounds, impurity 
elements and arc currents established the response of the 
impurities to changes in conditions as a basis for the group 
classification. Experiments in which vapor phase mixing 
of sample components and carrier compound was achieved 
by simultaneous evaporation from separate compartments 
of a special electrode showed that spectra of sample con- 
stituents were intensified (compared to no carrier present); 
this resulted in both greater impurity sensitivity and se- 
rious interference from the uranium spectrum. A series 
of observations was made in a high temperature furnace 
equipped with a low power microscope, and the samples 
resulting from these tests and from various applications of 
the standard carrier procedure analyzed by X-ray diffrac- 
tion and X-ray fluorescence methods. The UsOs samples 
were found to decompose rapidly to UO2 through an inter- 
mediate compound, probably Us0,. No other compounds 
were detected, but Ga2O3-UsO, mixtures (containing about 
40% UsOs by weight) were observed to melt and/or vaporize 
at about 1650°C, well below the melting point of any of the 
constituents. Other experiments showed that sample par- 
ticle size has a strong influence on impurity emission, the 
Ga2O; carrier content of the sample is directly related to 
the rate and extent of emission at all stages of the arcing 
process, and sintering of the sample mass is a significant 
factor. 

A mechamism for the carrier concentration process is 
proposed. The essential steps in the process include: 

1) conversion of the UsO, to UOz and O2; 2) reaction be- 
tween UO, and Gaz2O; forming a eutectic melt, and freeing 
associated impurity materials within a micro-zone sur- 





rounding each GazOs particle; 3) migration of the eutectic 
meit zones toward the sample surface, impeded by sin- 
tering of the UO2; 4) volatilization of the constituents from 
the sample surface, the rate and extent at any instant de- 
pending on existing conditions; and 5) excitation in the arc 
stream, both directly and by collisions of the second kind. 
A partial phase diagram for the system UO2-Ga20QOsy is sug- 
gested. Specific recommendations are made for further 
basic study of the carrier concentration process. 
Microfilm $2.50; Xerox $5.00. 98 pages. 


THE POLAROGRAPHY OF QUATERNARY 
AMMONIUM COMPOUNDS 


(L. C. Card No. Mic 60-2693) 


Burnett Clark Southworth, Ph.D. 
Rensselaer Polytechnic Institute, 1960 


Supervisor: R. A, Osteryoung 


The products of electrolytic reduction for several rep- 
resentative quaternary ammonium compounds have been 
identified. On the basis of the products of electrolysis, 
two types of reaction become evident. In the first type, 
simple aliphatic quaternaries, the quaternary ion acquires 
an electron to form a neutral entity. This entity subse- 
quently reacts with water to liberate hydrogen and form 
the quaternary hydroxide. In the second type of reaction 
the neutral entity may break down into a tertiary amine and 
a hydrocarbon or two molecules may rearrange to form a 
bis-compound, This type of reaction is found in those 
compounds having either an aromatic group or a pyridinium 
group respectively. 

Any reasonable polarographic procedure for the 
analysis of quaternary ammonium compounds is limited to 
those quaternaries whose reduction potentials are less 
negative than -1.9 v. At more negative potentials the solu- 
tion travels up inside the capillary of the dropping mercury 
electrode to cause large irregular current levels. The 
effects of this unique situation are discussed and an hy- 
pothesis is advanced to relate the high polarographic waves 
observed to this phenomenon. Some suggestions are made 
for future investigations. 

Microfilm $2.50; Xerox $3.80. 70 pages. 
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CHEMISTRY, BIOLOGICAL 


BIOSYNTHESIS OF TERPENES IN MINT 
(L. C. Card No. Mic 60-3327) 


Julian Battaile, Ph.D. 
Oregon State College, 1960 


Major Professor: W.D. Loomis 


Experiments with CO, have shown that terpene syn- 
thesis in peppermint is a function of very young tissue 
only, but terpene interconversions occur in older growth. 

The formation of the first terpenes is a very rapid 
process, with several terpenes formed from co, in less 
than a half hour and a material tentatively identified as 
citral formed in five minutes. Reduction to saturated ter- 
penes occurs more slowly. 

Labeling of mint terpenes has been demonstrated using 
glucose and leucine as substrates, but only labeling of carote- 
noids has resulted from 8 -methylcrotonate and mevalonate, 
although introduction of mevalonate has been by numerous 
methods to intact shoots, tissue slices, and cell-free systems. 

Analysis of the distribution of terpenes through the leaf 
pairs of a single shoot supports Reitsema’s contention that 
the first-formed terpenes are the unsaturated ketones and 
that saturated terpenes are produced from these. Time 
studies using C“O2 support the portion of Reitsema’s 
scheme: pulegone yields menthone yields menthol. 

The conversions of pulegone to menthone and piperi- 
tenone to piperitone have been observed in peppermint 
tissue slices using labeled terpenes as substrates. The 
postulated conversion of piperitenone to pulegone was not 
observed, 

A possible scheme of terpene biosynthesis from 


mevalonate using the geranyl pyrophosphate intermediate 
proposed by Lynen is discussed. Alternate cyclizations of 
geranyl pyrophosphate to limonene and terpinolene can be 
used to explain the production of terpenes oxygenated in the 
two position in spearmint and in the three position in pep- 


permint. Microfilm $2.50; Xerox $5.00. 96 pages. 


BIOCHEMICAL STUDIES ON AUTOGAMY 
IN PARAMECIUM AURELIA 


(L. C. Card No. Mic 60-2800) 


John Berech, Jr., Ph.D. 
Indiana University, 1960 





Paramecia grown in axenic medium show an increase 
in autogamy (as judged by the accumulation of anlagen cells) 
after growth ceases. Increasing the concentration of an 
essential component of the medium reduced the incidence 
of autogamy. Approximately 40 compounds (antibiotics, 
amino acid analogs, purine and pyrimidine analogs, inor- 
ganic salts, vitamin analogs and other metabolic inhibitors) 
have been tested for their effect on this nuclear reorgani- 
zation process. At the concentrations tested, chloram- 
phenicol and L-canavanine, reduced the occurrence of 
autogamy without appreciably inhibiting growth. 8-aza- 
guanine, 6-methyl purine, indole and strychnine reduced 
the incidence of autogamy and inhibited growth. Potassium 








iodoacetate, sodium fluoride, dinitrophenol only inhibited 
growth. The action of these compounds indicate that an 
increased nucleic acid and protein (possibly an enzyme) 
synthesis are associated with the initiation and completion 
of autogamy, while carbohydrate and energy metabolism 
are not directly involved. Arginine did not counteract the 
effect of canavanine on autogamy. The presence of both 
amino acids produced a synergistic inhibition of growth. 
The distribution of phosphorus and uptake of P** appear to 
be associated with the autogamous state of the culture. 

An autoradiographic study with tritiated thymidine in- 
dicates that DNA in the macronuclear fragments is not 
preferentially reutilized for the synthesis of DNA in the 
developing anlagen or for the macronucleus in subsequent 
vegetative divisions. Some macronuclei are unevenly la- 
beled, suggesting a preferential site of incorporation of the 
isotope. Autoradiographs of cells prepared by hydrolysis 
in N HCl at 60° for nine minutes showed considerable label 
in the cytoplasm. It was not determined whether this label 
is associated with RNA and/or DNA in the cytoplasm. The 
conversion of tritiated thymidine to tritiated uridine and 
hence incorporation into RNA appears to be possible in 
Paramecium aurelia. 

Microfilm $2.50; Xerox $6.00. 125 pages. 





RESPIRATORY ENZYMES OF THE 
DEVELOPING CHICK EMBRYO 


(L. C. Card No. Mic 60-2802) 


Ludwig Brand, Ph.D. 
Indiana University, 1960 


The enzymes of respiratory metabolism were studied 
in tissues of the developing chick embryo. Spectrophoto- 
metric methods were used in this work. 

The presence was demonstrated of diphosphopyridine 
nucleotide-specific, lactic, malic, and glutamic dehydro- 
genases, of ferricyanide-reducing succinic and a-keto- 
glutaric dehydrogenases, and of triphosphopyridine 
nucleotide-specific isocitric and malic dehydrogenases in 
homogenates of four-day-old embryos and of ten-day-old 
livers and hearts. These tissues therefore have the ca- 
pacity to carry out the reactions of the citric acid cycle. 
The accumulation of some of these activities, between two 
and seven days of embryonic development was studied. 

The presence of four typical electron transport activi- 
ties, the oxidation of reduced diphosphopyridine nucleotide, 
the cytochrome c-stimulated oxidation of reduced diphos- 
phopyridine nucleotide, the oxidation of diphosphopyridine 
nucleotide with ferricyanide, and the oxidation of reduced 
cytochrome c was demonstrated in homogenates of two- to 
seven-day-old embryos. 

The accumulation rates of the various enzyme activi- 
ties were not equal to each other or to the accumulation 
rate of protein in general. Breaks in these accumulation 
rates could be related to physiological and morphological 
events of embryogenesis. The specific activities of these 
enzymes (relative to protein) first increase sharply and 
then decline after the fourth day of development. The in- 
crease might be associated with the onset of cardiac 
function, 

The distribution of these enzyme activities within the 
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embryonic cell was studied with the use of centrifugation 
techniques. The distribution patterns found were similar 
to, but not identical with those found in adult tissue. In 
particular, some solubilization of activities usually found 
only in particles was observed. 

The inhibition characteristics of the enzymes of ter- 
minal electron transport were studied. It was observed 
that many of the reagents known to inhibit terminal respira- 
tion in adult tissue also inhibited the corresponding activi- 
ties in the chick embryo. 

The “difference spectra” technique was used to demon- 
strate the presence of the cytochromes usually found in 
adult tissue. With the use of this technique it was possible 
to show the locus of action of some of the respiratory in- 
hibitors. 

Attempts were made to change the normal course of 
development of the enzymes studied. Two techniques were 
used to bring about these changes: injection of embryonated 
eggs with various reagents, and growth of embryos outside 
the egg. Injection of eggs with thyroxine and other reagents 
caused a decrease in the accumulation of electron trans - 
port enzymes together with a characteristic morphological 
effect on the developing embryo. The growth of embryos 
on a tissue culture medium containing reduced cytochrome 
c caused an increase in the amount of cytochrome oxidase 
elaborated. 

It has been suggested by Warburg that malignant tissue 
might be deficient in the enzymes of terminal respiration. 
Others have suggested that the undifferentiated tissues of 
embryos might also be deficient in these enzymes. It has 
recently been shown by Chance and Hess that malignant 
tissue has the capacity to carry out the reactions of ter- 
minal electron transport. The work reported here shows 
that embryonic tissue also has the capacity to carry out 
the common reactions of terminal respiration. If the lack 


of respiratory enzyme activities is a characteristic of 
malignant or embryonic tissue, it must be the factors con- 
trolling the rates of these activities that differ from adult 


tissue. Microfilm $2.50; Xerox $8.20. 180 pages. 


INVESTIGATIONS CONCERNING THE NATURE 
AND SIGNIFICANCE OF THE SUBMOLAR 
QUANTITIES OF N-TERMINALS 
IN PROTEINS. 


(L. C. Card No. Mic 60-3055) 


Giuseppe Colacicco, Ph.D. 
Columbia University, 1960 


The N-terminals of porcine gamma-globulin were 
studied by the dinitrophenylation method: glutamic acid 
(1.32 moles), alanine (.70), serine (.17) valine (.10), leu- 
cines (.10) and threonine (.05) were found (in one mole of 
globulin). The quantities of the N-terminals varied greatly 
with the source of the globulin, but they were not affected 
by the incubation of the protein in various concentrations 
of urea or by a long time of dinitrophenylation. Nor dida 
high pH during dinitrophenylation cause a change in the 
amounts of the N-terminals of the globulin. The quantities 
of the €-DNP-lysine (50 moles) remained constant under 
every one of these conditions. 

The yields of the DNP-N-terminals of porcine gamma- 





globulin decreased when the dinitrophenylation was carried 
out in .1N sodium dodecyl sulfate, which however was found 
not to depress the yield of the N-terminals of insulin. 

Incubation of porcine gamma-globulin in the presence 
of trypsin; incubation of porcine gamma-globulin, bovine 
gamma-globulin, equine gamma-globulin and egg albumin 
in acidic solutions of alkyl sulfates caused a dramatic in- 
crease of the quantities of the N-terminals of these pro- 
teins. In every case except with egg albumin, neither 
amino acids nor small peptides were split off the protein 
molecule in spite of the appreciable hydrolysis that took 
place. 

It was so shown for the first time that the alkyl sulfates 
caused the hydrolysis of proteins in acid solution at room 
temperature, and the bonds that were cleaved under these 
conditions produced amino groups which were identical 
with the N-terminals of the native proteins. It was as- 
sumed that the N-terminals of various proteins might be 
the results of hydrolytic or autolytic processes that took 
place at various times during the history of the protein 
molecule. 

Dinitrophenylation of trypsin after incubation of the 
native protein in various concentrations of urea showed 
that the autolysis of trypsin had a conspicuous maximum 
in 2M urea and was greatly depressed in 8M urea. 

Some speculations were advanced concerning the mech- 
anism of appearance of the submolar quantities of N- 
terminals in proteins. 

Microfilm $2.50; Xerox $6.80. 145 pages. 


THE BINDING OF AROMATIC HYDROCARBONS 
TO MOUSE TISSUE PROTEINS AND 
NUCLEIC ACIDS 


(L. C. Card No. Mic 60-3185) 


Guy Rodman Davenport, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Charles Heidelberger 


Studies were begun in an attempt to characterize the 
proteins to which 1,2,5,6-dibenzanthracene-9,10-C™ was 
bound following a topical application to mouse skin. After 
preliminary salt fractionations, it was found that there was 
no selective interaction between the applied carcinogen and 
any particular protein of mouse skin. Rather, all of the 
protein fractions isolated contained considerable bound 
radioactivity. 

More extensive fractionations of the water soluble pro- 
teins of mouse skin indicated that there was a protein frac- 
tion to which the carcinogen, 1,2,5,6-dibenzanthracene- 
9,10-C™ , was bound to a significantly greater extent than 
was the non-carcinogen, 1,2,3,4-dibenzanthracene-9,10-C™. 
The electrophoretic similarity between these proteins and 
the “h” proteins was established. 

Studies were also carried out which showed that 1,2,5,6- 
dibenzanthracene-9,10-C™ was bound to both deoxyribo- 
nucleic acid and ribonucleic acid of mouse skin to a much 
greater extent than to any of the proteins isolated. 

The possible relationships between these observations 
and carcinogenesis were discussed. 

Microfilm $2.50; Xerox $5.80. 117 pages. 
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RELATIONSHIP BETWEEN VITAMIN D, 
CALCIUM, AND PROTEIN METABOLISM. 


(L. C. Card No. Mic 60-3191) 


George Wesley Engstrom, Ph.D. 
The University of Wisconsin, 1960 


Professors Hector F. DeLuca 
and Harry Steenbock 


Supervisors: 


It has been well established that calcium absorption and 
bone mineralization are greatly reduced when the dietary 
protein is low in either quality or quantity. To obtain in- 
formation about the relationship between high dietary pro- 
tein and calcium metabolism, calcium balance studies have 
been carried out with a low phosphorus and a low calcium, 
low phosphorus rachitogenic diet, with and without vitamin D. 
It was found that increasing the protein from 18 to 36% of 
the diet increased net calcium absorption and markedly 
lowered total ash content of bones. An increased loss of 
calcium in the urine accounted for both the improved net 
absorption and bone mineral resorption. In other experi- 
ments with Ca*® it has been demonstrated that high protein 
diets increased the urinary excretion of radiocalcium 
whether the isotope was from the intestinal lumen, intra- 
peritoneal injection, or bone. 

Aminoaciduria had been shown previously to occur in 
rachitic children, adults, and dogs. An investigation of the 
effect of vitamin D on amino acid metabolism in rickets 
was carried out. Both the total free alpha amino nitrogen 
and individual ninhydrin positive components of plasma and 
urine were examined in rats fed rachitogenic and non- 
rachitogenic diets with and without vitamin D. These re- 
sults clearly demonstrate that there is no generalized 
aminoaciduria per se in rat rickets whether the total amino 
nitrogen or single amino acids were examined. However, 
vitamin D consistently lowered both urine and plasma levels 
of methionine and/or methionine sulfoxides and in many 
cases taurine with both non-rachitogenic and rachitogenic 
diets. It also consistently reduced plasma urea, ammonia, 
and urea cycle amino acids with all diets studied. In addi- 
tion glutamic acid and aspartic acid of blood plasma from 
rats fed the rachitogenic diets were reduced. 

Taurine was found to be the major free amino acid in 
rat urine and one of the major amino acids in rat plasma, 
especially when egg albumin served as the protein source. 
Cystine however, was either low or absent in plasma from 
rats fed the same diets. 

Another major urinary ninhydrin positive component 
was found to be a peptide containing several amino acid 
residues and an unknown 440 my absorbing peak. This was 
also present only when egg albumin diets were fed. 

Microfilm $2.50; Xerox $6.00. 125 pages. 





BIOSYNTHESIS OF STEROLS AS ALTERED 
BY CARCINOGENS OR NICOTINIC ACID 


(L. C. Card No. Mic 60-3198) 


James Leroy Gaylor, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor C. A. Baumann 


Excised skin from rodents was incubated with labeled 
acetate or mevalonate, and the sterols separated chroma- 
tographically. The relative activities accumulated in the 
various skin sterols were then measured. As in previous 
studies, the A’-zone sterols accumulated more label from 
acetate than the A®-zone sterols. Most of the activity 
within the A’-zone was found to be in A’-cholestenol, but 
substantial amounts were also found in the 7-dehydrocholes- 
terol fraction of rat skin. Only about half of the activity in 
the A®-zone of rat skin was found in cholesterol itself; in 
mouse skin cholesterol accounted for even less activity. 
Most of the activity which was incorporated into the sterols 
of rat skin was in an unesterified form, whereas that of 
mouse skin was found in both the free and esterified sterols. 
The incorporation of acetate into cholesterol and 7-dehy- 
drocholesterol was linear, while that into A’-cholestenol 
was more rapid and reached a plateau within one hour. 
Both cholesterol and 7-dehydrocholesterol accumulated 
much more activity from mevalonate than from acetate; 
the incorporation of mevalonate into A*-cholestenol was 
only slightly higher than the amount of acetate incorporated. 
Cholesterol and 7-dehydrocholesterol appeared to be syn- 
thesized by the cells of the epithelial mucosa while A’- 
cholestenol was formed primarily by the cells of the se- 
baceous glands. 

Labeled squalene was prepared in situ by an anaerobic 
incubation of skin with acetate; the skin was then trans - 
ferred to an oxygenated buffer and the activity shifted from 
squalene to sterol. The anaerobic uptake of labeled acetate 
into squalene was enhanced by glucose in the medium and 
even more by methylene blue. 

After the application of methylcholanthrene to the backs 
of mice, there was an initial increase in the incorporation 
of labeled precursors into A*-cholestenol; 24 hours after 
such application, the incorporation of acetate into sterol 
was markedly depressed. A stimulation and depression in 
the rate of incorporation of labeled acetate into A*-cho- 
lestenol of mouse skin was also observed after applications 
of octadecylmercaptan which was shown to be co-carcino- 
genic. Tetradecylamine, a compound known to alter the 
gross appearance of the sebaceous glands, also proved to 
be a potent co-carcinogen, although conditions were not 
found under which it altered the biosynthesis of skin 
sterols. 

The fractionation of labeled sterols in skin revealed the 
existence of at least 8 sterols in rat skin and of 6 sterols 
in mouse skin. The sterols less polar than cholesterol ap- 
peared to be particularly interesting in the sterol biosyn- 
thesis. 

High levels of nicotinic acid were fed to chicks and rats, 
and changes in sterol metabolism were observed. Nicotinic - 
acid fed for 4 weeks significantly depressed the blood cho- 
lesterol of chicks and elevated that of rats. Although liver 
pyridine nucleotides were elevated by this treatment, no 
marked changes in sterol oxidation (bile acid excretion) or 
sterol biosynthesis were found when the compound was 
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administered for long periods of time. At short intervals, 
or added to in vitro incubations of liver slices, nicotinic 
acid inhibited the incorporation of labeled acetate into fatty 
acids and resulted in an enhanced activity in the sterol 
fraction. Microfilm $2.65; Xerox $9.25. 203 pages. 


THE OXIDATION PATHWAY OF SUCROSE 
IN TORULOPSIS UTILIS 


(L. C. Card No. Mic 60-3214) 


William Thomas Jackson, Ph.D. 
The University of Wisconsin, 1960 





Supervisor: Professor Marvin J. Johnson 


The mechanism of sucrose oxidation in the yeast 
Torulopsis utilis has been studied. The amount of sucrose 
oxidized via the citric acid cycle was determined by incu- 
bating the yeast with nonradioactive sucrose and either 
substantial or trace amounts of radioactive acetate, iso- 
lating the cycle intermediates, and comparing their specific 
activities with the specific activity expected if either all or 
none of the sucrose had been oxidized via the cycle. The 
data indicated that most of the sucrose was oxidized via 
the cycle. In addition, the data indicated that possibly more 
than one pool of each intermediate exists inside the cell. 

In some preliminary experiments, the effect of pH and 
substrate concentration on the rate of utilization of the sub- 
strate and on the products formed was studied. Acetic 
acid was found to be utilized most rapidly between pH 5 
and 6. The rate of utilization at lower and higher pH’s was 
considerably less than that at pH 5 and 6. Sucrose was 
utilized at the same rate between pH 3 and 8. Only at pH 2 
was a significant reduction in the rate of utilization ob- 
served. The utilization of both substrates was accompanied 
by an increase in the cell weight and production of carbon 
dioxide. Between pH 5 and 8 the cell weight increase was 
equal to approximately one-third of the substrate utilized 
in the acetate fermentations. At lower pH’s very little of 
the utilized acetate was assimilated. The amount of utilized 
sucrose incorporated was found to be independent of the pH. 
Between 40 and 50 per cent of the utilized sucrose was in- 
corporated into the cell. No significant amount of ethanol 
or glycerol was produced in the sucrose fermentations. 

Equilibration between incorporated acetate and inter- 
mediates of the sucrose oxidation pathway was studied by 
carrying out a two incubation period experiment. During 
the first incubation period the yeast was incubated with 
nonradioactive sucrose and methyl-labeled acetate. The 
radioactive yeast was harvested at the end of the first in- 
cubation period and resuspended in a medium containing 
nonradioactive sucrose. Only 12.3 per cent of the cellular 
label was released as COz2 in the second period, indicating 
that very little equilibration had occurred. There also was 
very little equilibration when methyl-labeled acetate was 
the only substrate during the first incubation period. 

Carbohydrate and neutral fat were found to be the major 
cellular constituents made. Only a small amount of free 
fatty acids and organic acids were made. No extracellular 
compounds were made and no nitrogen compounds were 
excreted into the medium. Three types of carbohydrates, 
insoluble carbohydrate, glycogen, and alkali-soluble car- 








bohydrate, were isolated from the yeast. Radioactivity 
experiments indicated that carbohydrate made from sucrose 
is made via the citric acid cycle as well as by the direct 
incorporation of the hexose moieties. When yeast was in- 
cubated with uniformly-labeled acetate, half of the incor- 
porated label was found in the protein, indicating that under 
these conditions the protein was being continuously syn- 
thesized from acetate and catabolized to COz. When yeast 
was incubated with both nonradioactive sucrose and uni- 
formly-labeled acetate, the label was found entirely in 
carbohydrate and neutral fat. Besides the citric acid cycle 
intermediates, several unknown acids were also isolated. 

Extensive studies with inhibitors were not carried out. 
However, it was found that neither fluoroacetic acid or 
malonic acid inhibited acetate oxidation at pH 6. 

Microfilm $2.50; Xerox $7.00. 150 pages. 


THE BACTERIAL DEGRADATION OF LEUCINE 
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Iowa State University of Science and Technology, 1960 


Supervisor: C. H. Werkman 


The present investigations were undertaken in an at- 
tempt to determine the mechanism of the complete dissim- 
ilation of the amino acid leucine by a typical bacterial 
species. 

A rod-shaped, Gram positive bacterium was isolated 
from a sample of soil on L-leucine as the sole source of 
carbon and nitrogen. The cultural, morphological and 
physiological properties of the organism were determined, 
and found to be typical of the genus Brevibacterium Breed, 
family Brevibacteriaceae Breed. This organism appar- 
ently represents a new species, however, for which the 
name Brevibacterium leucinophagum has been proposed. 

Manometric studies using washed whole cells of the 
test organism showed large amounts of oxygen to be taken 
up without initial lag periods in the presence of L-leucine. 
D-leucine was not metabolized, and caused some inhibition 
of the oxidation of the L-isomer. Evolution of carbon di- 
oxide was variable, but could be shown to influence the 
rate of oxidation of leucine. 

When DL-leucine-2-C™* was degraded by washed whole 
cells under aerobic conditions, large amounts of C“O, 
were evolved, suggesting a pathway involving C2 fragments. 
A number of radioactive amino acids were detected as 
products of the degradation. When uniformly-labelled C™*- 
L-leucine was degraded aerobically by whole cells, the 
same endproducts were detected with higher specific ac- 
tivities. Two ninhydrin-negative compounds could not be 
identified. Attempts to prepare enzymes in a cell-free 
state active for complete leucine degradation were unsuc- 
cessful. 

All attempts to demonstrate reactions known to occur 
in mammalian tissues during the degradation of leucine 
were negative. No acetoacetate accumulated, no CoA ester 
formation could be detected, no fixation of CO2 to form £- 
hydroxy -8-methylglutaryl-CoA occurred, and no exchange 
of CO, with acetate plus acetoacetate took place. On the 
basis of this negative evidence, it is concluded that leucine 
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is degraded under our experimental conditions by a se- 
quence of reactions different from that found in mammalian 
tissues. 

The compounds identified from the degradation of C*- 
leucine have all been shown previously to be synthesized in 
microorganisms from Cz or Cs compounds related to py- 
ruvate, as is leucine itself. This fact, together with evi- 
dence for the tricarboxylic acid cycle, and other evidence 
presented, suggests a degradative pathway involving Cz or 
Cs; intermediates. 

The possibility of a degradative pathway which is es- 
sentially a reversal of the biosynthesis of leucine is dis- 
cussed. Microfilm $2.50; Xerox $5.80. 119 pages. 


STUDIES WITH BARLEY, MALT AND ENZYME 
SUPPLEMENTS IN POULTRY DIETS. 


(L. C. Card No. Mic 60-3224) 


Osmund Arnbjorn Laerdal, Ph.D. 
The University of Wisconsin, 1960 


Supervisors: Professors M. L. Sunde, H. R. Bird 
and P. H. Phillips 


Twenty-eight experiments were conducted to investi- 
gate the effect of adding malt and enzyme supplements to 
poultry feeds. Twenty-seven experiments, involving about 
6,000 day-old chicks, were carried out on wire screens in 
electrically heated batteries. There was one floor experi- 
ment with 600 day-old chicks. 

The basal diet used in most experiments consisted of 
about 65 percent barley and 30 percent soybean oil meal, 
supplemented with the necessary vitamins and minerals to 
meet required levels. 

Three criteria were used in evaluating the results: 
final weights, feed conversion and a dropping score that 
was developed. 

Malt supplementation greatly improved the nutritional 
value of some barleys. The response obtained depended 
mostly on the barley used. Barleys subjected to rain and 
weathering in the field tended to be darker in color and 
have a higher microbial count and nitrogen content. These 
barleys supported better growth alone, but responded less 
to supplementation. Generally, West Coast barleys sup- 
ported poorer growth, feed conversion and dropping score 
than did Midwest barleys. However, with malt supplemen- 
tation they compared quite well. 

Using West Coast barley it was found that increasing 
the level of malt in the diet caused increasing improvement 
in weights, feed conversion and dropping score. Maximum 
response in weights and feed conversion was obtained with 
about 10 percent malt in the diet. This response amounted 
to 26 percent increase in 3 week weights for West Coast 
barley of the 1958 harvest while a 14 percent response was 
obtained with barley of the 1959 harvest. 

The response in 3 week weights from 10 percent malt 
supplementation was about twice that obtained with any of 
the enzyme supplements tested. On the other hand, enzyme 
supplements were far more effective in improving the con- 
dition of sticky droppings. 

The activity of malt was due to two factors, its enzy- 
matic activity and a heat stable factor not destroyed by 





wet-autoclaving. Up to a certain level, the response in 
weight and feed efficiency was correlated with the amylo- 
lytic activity of the malt. The dropping score, however, 
improved with amylolytic activity beyond this level. The 
condition of the droppings on a certain diet was not neces- 
sarily related to the nutritional value of the diet. 

The heat stable factor was not a trace mineral or one 
of the recognized vitamins supplied by the malt. The pH of 
the gastrointestinal tract was not affected by the diet, and 
therefore had no bearing on the results. There was no 
clear difference between two crosses of chicks used in 
their response to supplementation. However, the chicks 
showed great biological variation from one experiment to 
another. 

The effect of malt supplementation depended on the level 
of enzymes and heat stable factor in the barley used. Auto- 
claving barley decreased its nutritional value proportion- 
ally to the nutritional value of the untreated barley. Auto- 
claved barley supplemented with 10 percent malt gave 
results comparable to those obtained on the untreated 
barley supplemented with malt. 

A great improvement in nutritional value of autoclaved 
barley was obtained by inoculating it with some molds and 
allowing fermentation to take place. A Mucor was espe- 
cially effective in this respect, while a Rhizopus exerted 
great depression on both growth and feed efficiency. 

Highly flavored malts had no value as a flavoring agent 
in a practical corn-soybean oil meal diet. 

There was no improvement from adding malt to a diet 
containing corn as the source of cereal. Actually, in an 
eight week floor experiment malt depressed growth and 
feed efficiency when added to a practical broiler mash con- 
taining corn as cereal. 

A simple water treatment of barley improved its nu- 
tritional value somewhat better than supplementing it with 
10 percent malt. 

Microfilm $2.50; Xerox $5.40. 106 pages. 
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Cabbage mitochondria, isolated by differential centri- 
fugation of tissue homogenates, oxidize all of the citric 
acid cycle intermediates tested, such as citrate, a-keto- 
glutarate, oxaloacetate, succinate and malate. The oxida- 
tion is accompanied by phosphorylation. Adenosine di- 
phosphate (ADP) and Mg** are required for optimal 
respiration and phosphorylation, 

The respiratory rates, obtained in the presence and in 
the absence of components of the system for providing 
ADP, indicate that respiration is tightly coupled with phos- 
phorylation in the cabbage mitochondria. 

Twenty-two herbicides were tested for their effects on 
oxidative phosphorylation. A number of them, such as 
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2,4-dichlorophenoxyacetic acid (2,4-D), Y-(2,4-dichloro- 
phenoxybutyric acid), isopropyl-N-phenyl carbamate and 
N-napthylphthalamic acid, have a greater inhibitory effect 
on phosphorylation than on respiration. Other herbicides, 
such as 3-amino-1,2,4-triazole, maleic hydrazide and so- 
dium chlorate, do not have any appreciable effect on oxida- 
tive phosphorylation. 

The uncoupling agent, 2,4-dinitrophenol (DNP) was 
found to cause, in the cabbage mitochondria, some but not 
all of the effects which this chemical produces in mito- 
chondria from mammalian tissues. DNP has a greater 
inhibitory effect on phosphorylation than on respiration. 

It does not increase respiration in the cabbage mitochon- 
dria in the absence of a phosphate acceptor. However, 
DNP does stimulate respiration in these mitochondria if 
the incubation medium contains a high concentration (10 
umoles per 3 ml.) of ATP. This stimulation can be ob- 
tained even in the presence of sodium fluoride, suggesting 
that the effect is not dependent upon an increase in ATPase 
activity. No explanation is given for the requirement of a 


large amount of ATP, for stimulation of respiration by DNP. 


DNP does not stimulate ATPase activity in the cabbage 
mitochondria. However, it does inhibit the ATP-P** ex- 
change reaction. Similar results are obtained when other 
uncoupling agents, such as pentachlorophenol, dicumarol 
and gramicidin, are added to the cabbage mitochondria. 

Oleic acid uncouples oxidative phosphorylation in cab- 
bage mitochondria as it does in mammalian mitochondria. 
However, oleic acid does not increase respiration in cab- 
bage mitochondria, either in the presence or in the absence 
of ATP. Oleic acid stimulates the ATPase activity in cab- 
bage mitochondria, provided that Mg** ions are present in 
the incubation medium. The data presented indicate that 
oleic acid has an appreciably greater effect on the hydrol- 
ysis of ATPthanonthe hydrolysis of the other two adenylates 
(ADP and AMP). This ATPase stimulation in the cab- 
bage mitochondria may be obtained also by addition of 
saturated fatty acids, such as myristic acid and stearic 
acid. Oleic acid also inhibits the ATP-P** exchange re- 
action. 

To elucidate the mode of action of 2,4-D on oxidative 
phosphorylation, its effects on the ATPase activity, the 
ATP-P** exchange reaction and on the respiration released 
by DNP were investigated. 2,4-D inhibits oxidative phos- 
phorylation, the oleate-stimulated ATPase and the ATP-P** 
exchange reaction. However, it does not affect the Mg**- 
stimulated ATPase. These results have permitted specu- 
lation on the probable site at which 2,4-D acts on oxidative 
phosphorylation. However, an effect at the site proposed 
would not explain satisfactorily the fact that 2,4-D inhibits 
the respiration released by DNP. 

Some of the results reported appear to be contradictory 
and may indicate that the mechanism of oxidative phos- 
phorylation in cabbage mitochondria differs somewhat from 
that involved in mammalian mitochondria. 

Microfilm $2.50; Xerox $5.40. 108 pages. 
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INTERACTIONS OF METHYL RED DYES 
WITH BOVINE SERUM ALBUMIN 


(L. C. Card No. Mic 60-2666) 


Frank Archer Moore, Jr., Ph.D. 
Kansas State University, 1960 


Previous work involving binding of methyl red dyes by 
bovine serum albumin would seem to indicate that particu- 
larly “meta-methyl red” is bound differently from the other 
two isomers. 

The purpose of this study was to investigate further the 
differences in interaction between each of three isomeric 
methyl red dyes and the protein, bovine serum albumin, 
and to arrive at some conclusion regarding the cause of 
these differences. In addition, it was desired to find out 
something about the nature of the interaction sites on the 
serum albumin molecule. 

To accomplish this purpose the “methyl red” -bovine 
serum albumin complex was studied by means of equilib- 
rium dialysis, spectral shift, and competitive binding tech- 
niques. From quantitative binding studies in which use was 
made of equilibrium dialysis technique, the free energy 
change at 0°C and 25°C as well as the enthalpy change and 
entropy change for binding of the first ion by bovine serum 
albumin were obtained. 

Spectral shift and equilibrium dialysis studies indicate 
two types of interactions to occur between the isomeric 
methyl red and bovine serum albumin. Type I binding 
which is assumed to be an electrostatic bond formed be- 
tween positive €-ammonium groups of the protein and nega- 
tive carboxyl groups of dye molecule, occurs with all three 
isomeric methyl reds. In addition, Type II binding which is 
assumed to be a hydrogen bridge between positively - 
charged protein imadazolium and either azo or amino ni- 
trogen of the dye molecule, occurs with “meta-methyl red.” 

The spectrum of the “meta-methyl red” -bovine serum 
albumin system changes markedly over the pH range 5.8 
to 7.8. In going from pH 5.8 to pH 7.8 the absorbancy in- 
dices at wavelengths associated with Type II binding de- 
crease markedly. Since imadazolium groups of the protein 
molecule lost their charge over this range, it is assumed 
that imadazolium residues are responsible for Type II 
binding. 

Type II binding was shown to decrease with an increase 
in temperature by a study of the spectrum of the “meta- 
methyl red”-bovine serum albumin system at 10°, 25° and 
37°C, Binding of “ortho” and “para-methyl red” was rela- 
tively independent of temperature over the range 0° to 25°C 
while binding of “meta-methyl red” decreased in going from 
0° to 25°C. Thus, Type II binding appears to be temperature 
sensitive while Type I binding is not. 

Binding of “ortho-methyl red,” when studied over a 
large concentration range, was shown to be heterogeneous; 
that is, binding of this dye to bovine serum albumin oc- 
curred at two different types of binding sites, each of which 
had a different intrinsic binding constant. The intrinsic 
constant, k, number of binding sites, n, and free energy 
change AF} for binding of the first dye ion to each of these 
types of sites, were evaluated by a curve-fitting process. 

Binding of “meta-methyl red” appeared to be homo- 
geneous when r/(A) (ratio of moles dye bound per mole 
protein to concentration of unbound dye) was plotted against 
r (moles dye bound per mole protein) for binding at 0°C. In 
this instance, it may be assumed that the concentration 
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range included in the binding study was not great enough to 
show heterogeneous binding. 

A plot of r/(A) vs r for binding of “para-methyl red” 
showed a slight positive rather than the usual negative 
slope. This may indicate that the protein molecule under- 
goes configurational changes as binding proceeds. 

Competitive binding studies indicate that “ortho-methyl 
red” does not compete with “meta” or “para-methyl red” 
for binding sites on bovine serum albumin. “ortho-Methyl 
red” then must be bound, at least to some extent, by sites 
different from those involved in “meta” and “para-methyl 
red” binding. 

Thus, the mechanism for binding of each of the methyl 
red isomers to bovine serum albumin appears to differ 
from that for binding of the other two isomers. The 
reason that Type II binding is important with “meta-methyl 
red” but not with “ortho” and “para-methyl red” may be 
due to steric factors or to increased basicity of *“meta- 
methyl red” azo or amino nitrogen. 

Microfilm $2.50; Xerox $7.20. 154 pages. 


THE EFFECT OF THE HORMONE RELAXIN 
ON THE PERIODONTAL TISSUES 
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Bruce Horace Rice, Ph.D. 
University of Arizona, 1960 
Supervisor: A. R. Kemmerer 

Relaxin has been shown to have a marked effect on con- 
nective tissue. It causes a depolymerization of the ground 
substance and a disaggregation of the connective tissue 
fibers. 

Pregnancy gingivitis, one of many periodontal diseases, 
affects from 15% to 30% of pregnant women. 

Relaxin is produced during pregnancy and the level in 
the blood stream rises until term is reached when it rap- 
idly falls off to an imperceptible level. 

The gingival lesion of pregnancy gingivitis is concerned 
with the state of the connective tissue of the oral cavity and 
more specifically the connective tissues of the periodontal 
ligament. 

This study was undertaken to determine what effect the 
presence of the hormone relaxin in the blood stream had on 
the periodontal tissues. 

Two species of experimental animals were chosen, the 
Swiss albino mouse and the golden Syrian hamster. 

The mouse has been shown to be susceptible to the action 
of relaxin. A method for measuring the effect of the drug 
was the dissection and measurement of the increase in 
length of the pubic ligament after relaxin was administered. 

A group of virgin immature female mice were divided 
into three groups: (a) controls; (b) animals “primer” with 
estrogen 1 mg/day for six days followed by relaxin only 
1 mg (150 guinea pig units)/ day for four days; and 
(c) animals “primed” with estrogen 1 mg/day for three 
days followed by a mixture of 1 mg estrogen and 1 mg 
relaxin/day for four days. 

Hamsters are subject to a periodontal breakdown similar 
to that found in humans. Since the pre-existence of gingival 
disease may have an influence on the action of relaxin the 
hamster was chosen. 





Adult female hamsters were divided into three groups: 
(a) controls, (b) animals “primed” with estrogen 1.6 mg/ 
day for three days followed by estrogen 1.6 mg and relaxin 
1,000 G.P.U./day for four days, and (c) animals receiving 
1,000 G.P.U. relaxin/day for four days. 

The results in the mice showed a statistically signifi- 
cant increase in the length of the pubic ligament and in 
body weight. The response of the periodontal ligament 
varied from slight to very marked. The histological 
changes could be seen most plainly in the transseptal fibers 
of the ligament between the molar teeth. The observed 
changes consisted of a loosening of the connective tissue 
fibers. In some areas a marked edema resulted with a 
subsequent compression of the fibroblast nucleii with a 
change in shape from their normal round to ovoid contour 
to a long thin dense line. This gave the appearance of 
stretching along their long axes. Where it could be seen in 
the microscopic sections, the palatal connective tissue 
seemed less dense in the animals receiving relaxin than in 
the control animals. 

In the hamster the increase in length of the pubic liga- 
ment was insignificant, but the cartilage joining the pubic 
bones was completely replaced by a loose connective tissue. 
These animals showed no significant gain in weight. The 
changes in the periodontal ligament were similar to those 
seen in the mice. 

The presence of dental calculus in the hamsters did not 
have an appreciable effect on the response of the perio- 
dontal ligament to the administration of relaxin. 

From this study it could not be demonstrated that re- 
laxin had any effect per se on the hyperreactivity of the 
gingivae to local irritation as has been reported in preg- 
nancy gingivitis, nor did it enhance in any gross way the 
increase in size of the gingivae or the production of the 
pregnancy tumor. 

The production of relaxin during pregnancy tends to 
cause the periodontal ligament to become edematous and 
less dense with a loosening of the connective tissue fibers 
which tends to decrease the localized resistance of these 
tissues to the invasion of bacterial invaders with resulting 
inflammatory response. 

Microfilm $2.50; Xerox $4.60. 90 pages. 


THE EFFECTS OF TWO 2,4-DIAMINO 
PYRIMIDINES ON DEVELOPMENT AND 
NUCLEIC ACID METABOLISM IN 
EMBRYOS OF THE SEA URCHIN, 
STRONGYLOCENTROTUS PURPURATUS. 


(L. C. Card No. Mic 60-2786) 
Louis Waite Stearns, Ph.D. 
University of Southern California, 1960 


Cochairmen: Professor Martin and Professor Thomas 


Two pyrimidine derivatives, 2,4-diamino-5-(p-chloro- 
phenyl)6-ethyl pyrimidine and 2 ,4-diamino-5-(3',4'-di- 
chlorophenyl)6-ethyl pyrimidine, have been shown by 
various workers to inhibit growth, certain physiological 
processes, embryonic development, and/or the prolifera- 
tion of cells of neoplastic tissue in an array of organisms 
ranging from bacteria to mammals. These inhibitions are 
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believed to be caused by a structural antagonism of folic 
acid or its derivatives with a resulting interference with 
the transfer of one-carbon fragments. 

The prime purpose of the present study was to deter- 
mine the effects of these two pyrimidines on cleavage and 
nucleic acid metabolism in sea urchin embryos as a 
prelude to more circumspect investigations of mechanisms 
of action of these compounds. 

Embryos were cultured in sea water containing one or 
the other of the two pyrimidines and glycine-1-C™ or 
glycine-2-C™. The incorporation of radioactivity into DNA 
(deoxyribonucleic acid) and RNA (ribonucleic acid) purines, 
various acid-soluble nucleotides, and proteins was deter- 
mined and compared with that from control embryos cul- 
tured in the presence of isotopic glycine only. 

Microscopic examination showed cleavage to be re- 
tarded in all treated embryos. Cells of odd shapes and 
sizes were frequently produced. Those embryos exposed 
to the 5-(3',4'-dichlorophenyl) derivative achieved blastu- 
lation coincidentally with those from the control cultures 
despite cleavage retardation. 

In the treated embryos the specific activity of DNA 
adenine and guanine was sharply reduced. This inhibitory 
effect was far in excess of any other observed in embryos 
exposed to the two pyrimidines. The amount of DNA syn- 
thesized was only 55-60 per cent of the normal yield. The 
decrease in rate of cleavage may contribute, at least in 
part, to the reduction in DNA synthesis. 

The yield of RNA was not affected by the two compounds, 
but there was a marked depression of the specific activity 
of RNA purines. 

The specific activity of mono-, di-, and triphosphates 
of adenine and guanine in the acid-soluble fraction in em- 
bryos from treated cultures underwent a diminution com - 
mensurate with that sustained by the purines of RNA. The 
size of the pools of these acid-soluble nucleotides was 
either unaffected by the pyrimidines or reduced so slightly 
as to raise doubt about the significance of the reduction. 

In the proteins isolated from the treated embryos, the 
incorporation of labeled amino acids was shown to be 
somewhat less than in proteins from control embryos. 

Inhibition of incorporation of label into nucleic acid 
purines, nucleotides, and proteins was almost invariably 
less in embryos exposed to the 5-(3',4'-dichloropheny]l) 
derivative than in those exposed to the 5-(p-chlorophenyl) 
derivative. 

The question of the effects of the two compounds on the 
metabolism of pyrimidines was not investigated sufficiently 
to allow conclusions to be drawn, although embryos ex- 
posed to the 5-(3',4'-dichlorophenyl) derivative were found 
to undergo a reduction in the specific activity of DNA 
thymine. The 5-(p-chlorophenyl) derivative was not tested. 

In the ion exchange chromatography of the acid-soluble 
nucleotides, several compounds were isolated which appear 
not to have been characterized to date. Preliminary ana- 
lytical tests were made on some of these compounds. 

Microfilm $2.70; Xerox $9.45. 206 pages. 
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The effects of added increments of dietary fluorine fed 
in the form of the soluble NaF salt have been studied. Two 
groups of dairy cows have been utilized; two year old 
heifers carried through five lactations, and four-six year 
old cows carried through three lactations. 

The earliest measures of increased fluorine ingestion 
in these cows were elevated concentrations of fluorine in 
urine and rib biopsy samples. In the young cow experi- 
ment, the classical effects of fluorine on developing teeth 
were also evident. After the early analytical evidence of 
fluorine ingestion a varying period of time elapsed before 
certain cows showed positive evidence of developing fluo- 
rosis. The symptoms following this latent period were: 

a refusal of the fluorine supplemented feeds, excessive 
loss of body weight, a temporary cessation of milk flow, 
and stiffness and lameness. These symptoms were noted 
in the young cow experiment in two of the three animals in 
the 50 ppm lot. The fluoride ingestion was about 1.7-1.8 
mg F/Kg body weight when these effects were noted. Anal- 
yses of the skeletal tissue upon autopsy revealed that these 
symptoms were associated with a fluorine content of com- 
pact and cancellous bone in excess of 5500 and 7000 ppm 
respectively. Concentrations ranging downward to 4500 
ppm were in a marginal zone of toxicoses and levels of 
fluorine below this were innocuous. The level of fluoride 
in the bones from the mature cow experiment did not ex- 
ceed 5500 ppm and these animals did not suffer drastic 
physiologic responses. 

The distribution of fluorine in the metatarsal bones 
from certain of the cows was studied. The lowest fluoride 
concentrations were found in the dense compact bone, 
while much higher concentrations were observed in the 
spongy cortical bone and the periphery cof the shaft. Fluo- 
rine analyses of the incisor dentin and enamel indicated 
that the dentin behaved much like bone. It continued to 
accumulate fluorine throughout the exposure period, while 
the enamel accumulated appreciable amounts of fluorine 
only during the formative stage. Various soft tissues were 
also analyzed. However the fluorine content was variable 
and not well correlated with fluorine ingestion. 

Under adequate nutritional and husbandry conditions, 
levels of 50 ppm fluorine had no direct effect on milk se- 
cretion, conception, gestation, or parturition. 

It has been previously demonstrated in the rat that fluo- 
ride ingestion will cause an increased excretion of fecal 
lipids, and experiments were carried out to determine the 
basis for these observations. 

Fluoride ingestion was found to have no effect on the 
level of metabolic fat. The fecal lipids were determined 
independently and although all fractions were elevated in 
the fluorotic rats, the neutral portion was raised toa 
greater extent than free or soap bound fatty acids. Dietary 
free fatty acids were efficiently utilized by fluoride fed 
rats. 

When the fluoride intake was equal, there was more fat 
in the feces of animals receiving fluoride by stomach 
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intubation than by intraperitoneal injection. There was an 
indication of a lowered lipase activity in the intestine of 
rats receiving fluoride in the diet, but not in rats given the 
fluoride intraperitoneally. Under the experimental condi- 
tions studied, the distribution of the end products of lipol- 
ysis was not affected by fluoride ingestion. These results 
indicate that the increased lipid excretion of rats given 
0.1% NaF in the diet can at least be partially explained by 
an interference with lipase activity in the gut. 

Microfilm $2.50; Xerox $6.00. 122 pages. 


THE EFFECTS OF INGESTED CHOLESTEROL, 
CHOLINE CHLORIDE, DL-METHIONINE, 
AND BETAINE HYDROCHLORIDE ON 
CHOLESTEROL METABOLISM IN CHICKENS. 


(L. C. Card No. Mic 60-2644) 


James Bishop Sutton, Jr., Ph.D. 
University of Arizona, 1960 


Supervisor: Dr. A. A. Kurnick 


A study was conducted using 120 S. C. White Leghorn 
hens which were distributed into 6 lots and housed in indi- 
vidual cages. Records of mortality, feed consumption, and 
egg production were kept throughout the 16-week experi- 
mental period. 

At the end of the first eight weeks, 15 hens were chosen 
at random from each of the basal and 1% cholesterol-fed 
lots, and also from the 1% choline- and 1% methionine- 1% 
cholesterol-fed lots, and sacrificed. Tissues were retained 
for cholesterol analyses on the aorta and liver, and also 
for fat analysis on the liver. Serum cholesterol was also 
determined. The addition of 1% cholesterol to the diet of 
hens caused a significant increase in serum, aorta, and 
liver cholesterol contents after eight weeks. The same 
results were obtained when 1% choline or 1% methionine 
was fed in the presence of cholesterol for the same period. 
However, serum cholesterol content was less with choline 
and methionine, while liver cholesterol content was less 
only with methionine. 

When 1% choline and 1% methionine were each fed with- 
out supplementary cholesterol for a period of eight weeks 
to the hens that had received a 1% cholesterol supplement 
for the previous eight weeks, the cholesterol contents of 
the serum, aorta, and liver were returned to the level of 
the negative control. However, the author was not able to 
conclude whether choline or methionine caused these phe- 
nomena or whether the return to “normal” resulted only 
from the removal of cholesterol from the diet. 

Another study was conducted using 259 S. C. White Leg- 
horn hens which were distributed into 15 lots and housed 
in individual cages. The first 12 lots were replicated three 
times. Records of mortality, bimonthly feed consumption, 
and egg production were kept throughout the 20-week ex- 
perimental period. At the end of the first ten weeks, 15 
hens were sacrificed from each of the basal and 1% cho- 
lesterol-fed lots, and the tissues retained for cholesterol, 
fat, and nitrogen analyses on aorta, liver, and heart. Again, 
the cholesterol contents of the serum and aorta were ele- 
vated by feeding 1% cholesterol. Hens fed the basal diet 
showed minor changes in serum cholesterol which were 





evidenced by weekly cholesterol determinations on the 
serum of every hen. 

Decholesterolization of the aorta was again demon- 
strated in the absence of supplementary cholesterol by 1% 
choline and 1% methionine, and also by 1.14% betaine, when 
fed subsequent to a 1% cholesterol-enriched diet. However, 
contrary to the findings in the previous experiment, serum 
cholesterol levels were not affected by any of the treat- 
ments. Feed consumption, body weights, egg production, 
and egg yolk cholesterol, fat, and nitrogen contents were 
not affected by any of the treatments. 

Based on these studies, the following conclusions were 
made: (1) serum cholesterol content was elevated by 
feeding 1% cholesterol and appeared to be an indicator of 
aorta cholesterol elevation in hens, (2) serum cholesterol 
content was unreliable in determining the ability of choline, 
methionine, or betaine to remove cholesterol from the 
aorta, and (3) aorta cholesterol content was lowered by 
choline, methionine, and betaine after the aorta cholesterol 
content had been elevated by eight or ten weeks of choles- 
terol consumption. 

A study was conducted using 336 freshly hatched, sexed 
S. C. White Leghorn and 96 freshly hatched, sexed New 
Hampshire X Delaware chicks allotted to six lots. Graded 
levels of cholesterol (0.5, 1.0, 3.0, 5.0, and 8.0%) were 
added to a practical basal diet, and each treatment was 
duplicated for each sex. Records of mortality, bimonthly 
feed consumption, and body weights were kept throughout 
the six-week experimental period. 

Four chicks, randomly chosen from each replicate at 
two-week intervals, were sacrificed and the total car- 
casses retained for the following analyses: total choles- 
terol, fat, nitrogen, ash, and moisture. Serum cholesterol 
contents were also determined. At the termination of the 
experimental period, the remaining chicks were similarly 
treated. 

Serum cholesterol levels in the cockerels were elevated 
by feeding 1.0, 3.0, and 5.0% cholesterol with the largest 
increases occurring at the 1.0% level. In the pullets, the 
largest increases occurred at the 3.0% level. Total car- 
cass constituents were not appreciably affected by the 
treatments. No gross, adverse effects resulted from 
feeding cholesterol, although feed efficiency was slightly 
decreased when the cholesterol concentration in the feed 
exceeded 1.0% in the cockerels and 3.0% in the pullets. 

Microfilm $2.50; Xerox $5.20. 103 pages. 


THE FUNCTION OF VITAMIN A IN 
ADRENAL STEROID PRODUCTION 
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Russell Austin Van Dyke, Ph.D. 
University of Dlinois, 1960 


The role of vitamin A in glycogen biosynthesis was in- 
vestigated by studying the incorporation of C*-glucose and 
C*-acetate into glycogen by in vitro and in vivo systems 
obtained from vitamin A-deficient and normal rats. 

The results show that there is a difference in glucose 
and acetate incorporation between normal and vitamin A- 
deficient tissue, the deficient tissue showing a lowered 
incorporation. It was further noted that this difference 
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intensified when the severity of the deficiency increased. 
For this reason a time study was performed in which the 
weight records and gross symptoms were compared with 
the incorporation of C*-acetate into glycogen. It was found 
that in the deficient animal the incorporation of C“*-acetate 
into glycogen decreased at the time when the weight gain 
leveled off and before any gross symptoms appeared. The 
adrenals from these same animals were saved and sub- 
jected to histological examination by staining for phospho- 
lipids. It was found that in the deficient animals the phos- 
pholipids moved from the zona fasciculata to the zona 
glomerulosa of the adrenal cortex even before glycogen 
synthesis decreased. 

The lowered ability of the deficient tissue to form gly- 
cogen could be returned to normal by treatment of the 
animal with cortisone. However, when an adrenal stimu- 
lator such as ACTH was given, no increase in glycogen 
biosynthesis was found in vitamin A-deficient animals. 
This then led to the conclusion that the vitamin A-deficient 
animal was chemically adrenalectomized, at least as re- 
gards glucocorticoid production. 

In in vivo studies it was found that the injection of des- 
oxycorticosterone (DOC), a precursor of corticosterone, 
would not reverse the glycogenesis block, while cortisone 
would. This led to the conclusion that the enzyme which 
converts DOC to corticosterone is impaired. 

Total adrenal steroid production was determined with 
tetrazolium blue. It was found that in the vitamin A-defi- 
cient animal the total adrenal steroid production was 
lowered, 

In an effort to determine the reason for this effect, the 
incubation medium was fortified with TPNH or TPNH pre- 
cursors. It was found that the total steroid level could be 
increased in the deficient animal, but not to the level of the 
normal. By specific enzyme assays, it was found that the 
activity of glucose-6-phosphate dehydrogenase, hexokinase, 
phosphorylase, and transhydrogenase were unaffected by 
vitamin A deficiency. 

By injecting vitamin A into deficient animals and deter- 
mining the total steroids produced at hourly intervals, it 
was found that after 4 hours the total steroids produced in 
deficient animals were returned to normal. 

When cholesterol-4-C™ was used as an adrenal steroid 
precursor, it was found that with both pig and rat adrenal 
tissue there was a decrease in three steroids, corticoster- 
one, DOC, and progesterone, in severe vitamin A defi- 
ciency. However, when mildly deficient animals were used 
only a lowered corticosterone level was found. 

In view of these findings the conclusion was drawn that 
in vitamin A deficiency the activity of the 11-8-hydroxylase 
of the adrenal is lowered. This enzyme converts DOC to 
corticosterone in the adrenal cortex. 

Microfilm $2.50; Xerox $3.80. 70 pages. 





OXIDATIVE METABOLISM IN 
NEOPLASTIC TISSUES 


(L. C. Card No. Mic 60-2626) 


Charles Earl Wenner, Ph.D. 
Temple University, 1953 


This study of the sources of energy in transplanted 
tumors, namely rat hepatoma and the following mouse 
tumors; hepatoma, rhabdomyosarcoma, mammary gland 
adenocarcinoma, and sarcoma 37, revealed that carbohy- 
drates and fatty acids supply the fuel for the oxidative 
phase of metabolism in vitro. The rate and extent of the 
oxidation of labeled substrates was readily followed by in- 
cubating tumor slices with C-labeled glucose, C“-car- 
boxyl labeled palmitate, C*-carboxyl or C’*-methyl acetate 
or succinate labeled in the methylene position with C“, by 
the appearance of the labeled carbon in the respiratory 
carbon dioxide. The rates of glucose oxidation by tumor 
slices were appreciable; although not as high as rat kidney 
or heart, they were greater than other representative 
normal tissues as liver and skeletal muscle. Similarly the 
capacity for oxidation of palmitate by the neoplastic tissues 
corresponded to that of non-neoplastic tissues. The oxida- 
tion of succinate by tumor slices confirmed previous find- 
ings based on non-isotopic experiments. Acetate was also 
oxidized but the rates were quite low when compared with 
various normal tissues. 

That the citric acid cycle was of major importance in 
the mechanism of oxidation of glucose and palmitate by 
these neoplastic tissues was demonstrated by a “trapping” 
technique for radioactive citrate resulting from the oxida- 
tion of these labeled substrates. When nonradioactive 
citrate was incubated in 0.01 M concentration with tumor 
slices carrying out the oxidation of labeled substrates, the 
citrate became labeled, owing to mixing of the metabol- 
ically formed citrate with the extracellular citrate. The 
tumor tissues displayed a much higher incorporation of 
glucose carbon into citrate than did the normal tissues, i.e. 
heart and liver. 

That the mechanism of fatty acid and carbohydrate oxi- 
dation was not qualitatively different in tumor cells from 
that in normal tissues was given further support by inhibi- 
tion experiments. Trans-aconitate, which inhibits aco- 
nitase, caused citrate accumulation and decreased the 
oxygen consumption of tumor slices as well as of normal 
tissue slices. Since the inhibitor blocks an enzyme of the 
citric acid cycle, further support for the operation of the 
cycle in tumors is demonstrated. 

These transplanted tumors were also assayed for their 
content of citric acid cycle and related enzymes, and the 
results were compared with a representative series of 
normal tissues. Lactic, malic, and isocitric dehydrogenase, 
fumarase oxalacetate carboxylase, and the “condensing 
enzyme” were found to be present in tumors in amounts 
comparable with normal tissues. Aconitase and a -keto- 
glutaric dehydrogenase were present in tumors but to a 
lower extent than in normal tissues. The results warrant 
the conclusion that neoplastic tissues possess the enzymatic 
equipment for citric acid cycle operation. 

Experiments on cellular fractionation designed to study 
the locus of oxidative activity have shown that the mito- 
chondria are the chief source of oxidative metabolism. 
Mouse tumor mitochondria isolated by differential centrifu- 
gation in isotonic sucrose have been shown to oxidize 
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pyruvate and citric acid cycle components in a system con- 
taining Mg ions, ATP, cytochrome C, priming concentra- 
tions of fumarate, and diphosphopyridine nucleotide. The 
requirement of DPN in a final concentration of 0.002 M for 
maximal activation cannot be replaced by other known co- 
enzymes or adenine nucleotides. The oxidations by mito- 
chondria of neoplastic tissues when compared with those 

of normal tissue mitochondria on a per milligram nitrogen 
basis, were found to be of similar magnitude in both types 
of tissues. Microfilm $2.50; Xerox $5.60. 113 pages. 


THE EFFECTS ON THE RAT OF LONG-TIME 
LOW-DOSE EXPOSURE TO VARIOUS LOW 
LEVELS OF NaF IN FOOD AND WATER 


(L. C. Card No. Mic 60-3283) 


Roy Edward Wuthier, Ph.D. 
The University of Wisconsin, 1960 
Supervisor: Professor Paul H. Phillips 

The objectives of these studies were to ascertain the 
comparative effects on the rat of long-term exposure to 
food and water-borne NaF at low levels (fluoridation range), 
at levels demonstrated to give measurable dental caries 
reduction in the rat, and at a level in food double that 
giving measurable caries reduction. Data on the effects of 
F on general health, reproduction, lactation, rate and 
amount of F accumulation in the skeleton and teeth, and the 
effects of F incorporation in teeth on dental health were 
obtained. 

Progressive F accumulation, approximately propor- 
tional to the levels administered in food and water oc- 
curred both in bone and molar dentin. At equal concentra- 
tions water-borne F storage was about double that from 
food-borne F; however, the difference was mainly due to 
total F consumption. Consistently predictable, distinctly 
different patterns of F storage, characteristic of the male 
and female rats and of the different skeletal and dental 
structures were observed. Once reproduction began, fe- 
male rats accumulated F much more rapidly in the inci- 
sors, femurs, and molar dentin than the males because of 
increased F intake and calcium metabolism. Although the 
F storage rate of molar dentin was originally slower than 
that of bone, the final levels attained were approximately 
equal. Because the incisor continuously erupts and is worn 
away, the incisor F levels were used as an index of F ex- 
posure to the rat shortly prior to death. Further under- 
standing of long-term F storage was brought out by com- 
paring F accumulation in the incisors with that of the 
permanent calcified structures. 

Detectable effects on incisor enamel were observed even 
at the lowest levels of F administered. Distinct incisor 
enamel hypoplasia and abnormal wear patterns were ob- 
served from F levels previously demonstrated to be re- 
quired to give measurable dental caries reductions in the 
rat. Contrary to the results of short term experiments, F 
exposure to the rat at these levels when extended beyond 
one year caused definitely significant increases in dental 
caries. No effects of F were observed on molar wear or on 
periodontal disease. Likewise, no marked effects were ob- 
served on growth rate or on general health. However, 





generally inferior reproductive performance was observed 

in the rats receiving the higher F levels. The main effect 

was on the vigor and survival of the new-born young. 
Microfilm $2.50; Xerox $4.80. 93 pages. 
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It has been shown by previous workers that purified 
preparations of wild cucumber mosaic virus contain a 
virus-like macromolecular particle (designated top com- 
ponent) in addition to the virus (bottom component). 

In the present studies it has been shown that the top 
component is in fact a mixture of two kinds of virus-like 
particles (designated top 1 and top 2). These top compo- 
nents and the virus itself have been characterized by both 
chemical and physical methods. The diffusion coefficients 
of the three components are the same, and their amino acid 
compositions are also very similar. These components 
differ in their nucleic acid contents: top 1 has no nucleic 
acid, top 2 contains about 13% nucleic acid, and bottom 
component contains about 33% nucleic acid. The nucleotide 
compositions of top 2 and bottom component are similar. 
Bottom component evidently consists of a shell of protein 
which encloses a ribonucleic acid core. In top 2, the same 
protein shell is partially filled with nucleic acid amounting 
to about 1/4 the mass of the bottom component nucleic acid. 
Top 1 is the protein shell alone. The molecular weights of 
these components as determined by sedimentation and dif- 
fusion experiments are 4.0 x 10° for top 1, 4.3 x 10° for 
top 2, and 7.2 x 10° for bottom component. 

These macromolecules were markedly degraded at high 
pH, such as pH 10, or at low pH, as 2.5. A protein, be- 
lieved to be the virus protein subunit was isolated from the 
degradation products by an isoelectric point precipitation. 
Amino acid analysis was made on this protein, from which 
a minimal molecular weight of 20,000 was calculated. The 
protein shell represented by top 1 contains about 200 such 
protein units. 

Some future problems regarding the minimal size of the 
infectious unit and the implications of the unusually high 
cytosine content in the viral nucleic acid were suggested. 

Microfilm $2.50; Xerox $3.80. 69 pages. 
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INTERMEDIATES IN THE DECOMPOSITION 
OF DIBORANE-6. 


(L. C. Card No. Mic 60-2860) 


Gerald Lee Brennan, Ph.D. 
Iowa State University of Science and Technology, 1960 


Supervisor: Riley Schaeffer 


A kinetic study of the thermal decomposition of tetra- 
borane-10 in the presence of carbon monoxide was made 
and the data disclosed that the reaction was zero order in 
carbon monoxide and first order in tetraborane-10. Least 
mean squares treatment of the data gave first order rate 
constants of 0.07, 0.36, 0.50 and 1.07 min. * at 80°, 98°, 
100° and 110°C. respectively. A plot of the rate constants 
versus the reciprocal of the temperature gave a straight 
line for the four points. The activation energy calculated 
by least mean squares gave a value of 24,560 cal./mole 
and the rate constant can be caiculated from the equation: 


k = 1,119 x 10% e _-24,560_ 


RT 


The major condensable reaction product isolated was 
tetraborane carbonyl (BsHgCO). 

The infrared spectrum between 2.5 and 15 microns 
showed a number of absorption peaks. Since a typical CO 
stretching frequency was present at 5.2u and OH or CH 
stretching frequencies were not present, this implied that 
the carbon monoxide group was intact in the molecule. 

The mass spectrum gave mass/charge values corre- 
sponding to tetraborane-10 plus a mass/charge value of 28 
for carbon monoxide, however, no mass/charge value of 80 
corresponding to Bs4HsCO was observed. 

The B” nuclear magnetic resonance spectrum showed 
a doublet on the high field side one-half the intensity of 
similar tetraborane-10 peaks indicating the presence ofa 
BH group. A triplet arising from BHz groups was ob- 
served at the lower field strength. A doublet appears to 
have shifted to underneath the left side of this triplet. Ap- 
parently the chemical shift between the terminal protons is 
very small giving rise to only four intense peaks with over- 
lapping of the bridge protons on the high field side of the 
proton spectrum. 

The semitopological approach to the boron hydride 
structures predicted a structure for a tetraborane-8 mole- 
cule with a vacant orbital either on the basal or “apex” 
boron atom. The predicted structure for tetraborane car- 
bonyl has two bridge hydrogen atoms between the basal 
atom not attached to carbon monoxide and the two “apex” 
boron atoms. Each “apex” boron atom has a pair of pro- 
tons and the basal atoms are connected by a normal two 
electron bond. An open three-center bond connects the two 
“apex” atoms with the basal atom attached to the carbon 
monoxide. 

The tetraborane carbonyl was unreactive toward re- 
placement of the carbon monoxide by diborane-6 and tetra- 
borane-10. However, carbon monoxide was completely 
released from the tetraborane carbonyl after several con- 
secutive reactions with phosphorus trifluoride. At temper- 
atures of -30°C. and higher the compound decomposed with 
the evolution of phosphorus trifluoride and other unknown 
compounds. 





The deuteration of tetraborane carbonyl with deuterodi- 
borane-6 was attempted and only three deuterium atoms 
were introduced in the molecule before extensive decom- 
position of the carbonyl compound occurred, 

Tetraborane carbonyl polymerized acetonitrile when 
this compound was tested as a possible solvent. The poly- 
meric reaction product could not be recrystallized from 
any organic solvent. 

Microfilm $2.50; Xerox $4.40. 84 pages. 


THE OVERPOTENTIALS AND THE DISCHARGE 
MECHANISMS OF SOME OXIDE ELECTRODES 


(L. C. Card No. Mic 60-2966) 


Harry Berst Mark, Jr., Ph.D. 
Duke University, 1960 


Supervisor: Warren C. Vosburgh 


In some previous work on the discharge mechanism of 
the PbOz electrode (PbO2 plated on lead metal) in acid so- 
lution, the relation between overpotential and the logarithm 
of the current density gave a curved line. The rate of self- 
discharge was measured indirectly and applied as a cor- 
rection on the overpotential. A plot of corrected overpo- 
tential versus log current gave a straight line as predicted 
by the Tafel equation. The discharge mechanism was be- 
lieved to be a one-step reaction in which the PbO. is con- 
verted to PbSO,. However, studies of the discharge of the 
MnOz electrode in acid solution showed that it did not obey 
the Tafel relation. By assuming that the polarization was 
a solid state concentration, and the first reduction product 
was Mn(III) which disproportionated, an expression pre- 
dicting a linear relation between overpotential and the 
square root of the current density was derived. The ex- 
perimental data agreed very well with the theoretical ex- 
pression. An expression for the recovery from polariza- 
tion process also agreed well with experiment. The 
present work was undertaken because it was believed that 
the discharges of PbO2z and MnO; electrodes under similar 
conditions should be more nearly alike than the previous 
work indicates. 

Electrodes of 8-PbOz plated on a gold surface were 
discharged in acid solution and the overpotentials meas- 
ured. The rate of self-discharge was determined directly 
and was found to be very small. Therefore, since the over- 
potential data did not need a self-discharge correction, the 
PbO2 electrode did not obey the Tafel relation, nor did it 
obey the relation developed for the MnOz electrode. How- 
ever, assuming that the discharge mechanism was similar, 
namely a two step reaction: (1) a reduction of PbO;z to 
Pb(OH)2, and, (2) as the slow step, a dissolving of the 
lower oxide by the electrolyte, and using the same type of 
argument developed for MnOz, an expression predicting a 
linear relation between the overpotential and the first 
power of the current density was derived. Also, an expres- 
sion for the recovery from polarization was developed. 
Both relations agreed very well with the experimental data. 
A series of discharges were made on electrodes of TiOz 
plated on graphite, and the overpotentials were measured. 
Experiments were done on two forms of TiOz: the 
“normal” form which has a relatively low electrical 
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conductivity and the more highly conductive “blue” form 
which is a partially reduced form of TiOz. Again a linear 
relation between the overpotential and the first power of 
the current density was found. Therefore, the TiOz2 elec- 
trode has the same type of discharge mechanism as PbOz. 

A series of discharges in basic solution were made on 
an electrode of Tl1s plated on a gold surface, and the 
overpotentials were measured. A linear relation between 
the overpotential and the square root of the current was 
found. Therefore, the T10s3 electrode has the same type 
of discharge mechanism as MnOz: the first reaction is a 
reduction of T1s3 to a divalent compound, and the slow 
step is a disproportionation of the T1(I) into the T1(III) and 
T1(I states. 

The process of growth of polarization during discharge 
of the electrodes is postulated to be made up of two mech- 
anisms: (1) formation of the lower oxide on the surface of 
the electrode, and, (2) the expansion of the crystal lattice 
of the oxide due to formation of the lower oxide within the 
oxide lattice. The relative rates of the two processes de- 
termine if a potential minimum occurs during the growth 
of polarization. Microfilm $2.50; Xerox $6.40. 135 pages. 


THE OXYGEN EXCHANGE BETWEEN 
OXYANIONS AND WATER: MANGANATE 
AND PERMANGANATE IONS. 


(L. C. Card No. Mic 60-2767) 


Hector Oman McDonald, Ph.D. 
University of Arkansas, 1960 


Major Professor: Thomas C. Hoering 


Several workers (1)(2) have qualitatively studied the 
exchange of oxygen between permanganate ion and water. 
Saturated potassium permanganate solution was found to 
exchange slowly at 100° (1). Hall and Alexander (2) found 
slight exchange after an hour in neutral solution. Other 
workers indicate that the exchange of oxygen between per- 
manganate ion and water is slow, while the exchange of 
oxygen between manganate ion and water is rapid (3) (4). 

In this work the exchange of oxygen between permanga- 
nate ion and water and between manganate ion and water 
have been studied, in the hope of gaining information on the 
mechanism of oxidation by permanganate ion. 


A. Exchange of Oxygen Between Permanganate Ion and 
Water. 








The exchange of oxygen between permanganate ion and 
water was studied at 30 in the pH region 1 to 8, using 
oxygen-eighteen enriched potassium permanganate in normal 
water. The kinetic loss of enrichment was followed by 
means of a mass spectrometer. In this pH region two paths 
were found, an acid dependent path and an acid independent 
path. The acid dependent path was found to have a second 
order dependence upon hydrogen ion concentration. The 
total rate law found is of the form 


R = k'(MnQ,~) + k(MnO,~)(H’)?. 


The quantities in parentheses refer to the concentration of 
the species in moles per liter. The values of the specific 





rate constants are k' = 2.40 x 10°° liter-mole * second” 


and k = 0.167 liter*-mole *-second™* respectively. 
A bimolecular mechanism is proposed for each path. 
The mechanism proposed for the acid dependent path is: 


MnQ,” + Hs0* 
HMnO,” + H3;O* 


= HMnQ, + H20 
H2MnO,* + H2O 


ome) 
H. \/ fa 
o*--Mn--0O 
/ | \ 
H H 
. 0 : 


H,O* + H2MnO,* = —» H,Mn0,0** + H2O 








and that proposed for the acid independent path is: 


*i. 


O--H-O 


l l 
O-Mn-O--H 
O 


MnO,” + H2,0" = —» HMn0;0* + OH™ 


HMn0;0* + OH” = Mn0sO” + H2O. 

Activation energies were measured for both exchange 
paths. The values found were 13100 cal-mole * for the 
acid dependent path and 11900 cal-mole * for the acid in- 
dependent path. 

In the pH region studied, pH 1 to 8, both exchange paths 
were unaffected by addition of freshly prepared manganese 
dioxide and also were unaffected by the addition of chloride 
or sulfite ion. In extremely basic solution, near pH 14, 
manganese dioxide catalyzed the exchange of oxygen 
between permanganate ion and water. 





B. Exchange of Oxygen Between Manganate Ion and Water. 


Since manganate ion is unstable by disproportionation 
in acidic or neutral solution the exchange of oxygen be- 
tween manganate ion and water was studied in strongly 
basic solutions. 

The exchange was studied by using oxygen-eighteen en- 
riched potassium manganate in normal water. The loss of 
enrichment was followed by means of a mass spectrom- 
eter. The exchange of oxygen between manganate ion and 
water has been reported as rapid (4). In these experiments 
the manganate ion was precipitated out as barium manga- 
nate and this was found to induce the exchange of oxygen 
between manganate ion and water. However when the ex- 
change was studied by following the enrichment of the water 
by the method of Cohn and Urey (5) complete absence of 
exchange, under the experimental conditions studied, was 
found. 

The exchange of oxygen between permanganate ion and 
water was found to be rapid while the exchange of oxygen 
between manganate ion and water was found to be too slow 
to measure under the experimental conditions attempted. 
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THE GEOCHEMISTRY OF THE INERT 
GASES IN NATURAL GAS 


(L. C. Card No. Mic 60-2769) 


Howard Earl Moore, Ph.D. 
University of Arkansas, 1960 
Major Professor: Thomas C. Hoering 

Thirty-three samples of natural gas from Arkansas, 
Oklahoma, Texas, and California were analysed. Quanti- 
tative analyses and isotope ratios were determined for 
nitrogen and all of the inert gases except helium and radon. 

The nitrogen in the samples was purified by passing 
natural gas through a liquid air cold trap and then cycling 
the uncondensed gases over copper-copper oxide and 
through a liquid air cold trap for several hours. The ni- 
trogen isotope ratios and the argon/nitrogen ratios were 
determined in this sample. The inert gases were purified 
by passing the natural gas through Drierite and into a re- 
action vessel containing hot calcium metal. The inert 
gases were separated from one another by selective ad- 
sorption on charcoal at low temperatures. 

The amount of nitrogen in the samples was determined 
volumetrically or by gas phase chromatography and the 
amount of argon was then determined from the argon/ni- 
trogen ratio. The amounts of neon and krypton in five of 
the samples was determined by isotope dilution analysis. 

The isotopic abundances of the nitrogen varied from 
-14.6 to 6.1 per mil compared to atmospheric nitrogen as 
defined by the equation 


(N*/N“)sample - (N“/N“)standard | 
(N*/N™)standard 


The Ar*°/Ar™ ratios varied from 316 to 3770. The Ar*/ 
Ar™ ratios and the isotope ratios for the other inert gases 
were the same as in the atmosphere. The amounts of 
nitrogen varied from 2.49 to 30.99 percent by volume; the 
amounts of argon from .28 to 2.43 x 10 * percent; the 
amount of neon from 3.2 to 28.4 x 10° percent; and the 
amount of krypton from 5 to 41 x 10°" percent by volume. 
The amount of xenon present was estimated to be about 
one-tenth that of krypton. 

The origin of the inert gases in natural gas is postulated 
to be from sea water, igneous rocks, or radioactive decay. 
The nitrogen in natural gas is postulated to be from de- 
composition of the organic sediments from which petroleum 
originated and from sea water. Qualitative relationships 
indicate that the nitrogen isotopes may be fractionated 
during decomposition of the organic sediments or during 
the flow of the gas through the formation. 
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A STUDY OF SOME REACTIONS IN FUSED 
CHLORIDES AND NITRATES 


(L. C. Card No. Mic 60-2695) 


John D. Van Norman, Ph.D. 
Rensselaer Polytechnic Institute, 1960 
Supervisor: R. A. Osteryoung 

The present work is concerned with reactions in fused 
chloride and nitrate systems. The application of absorp- 
tion spectrophotometric methods has been made to a study 
of complex ion formation and acid-base reactions in fused 
salts. For this purpose, a suitable modification of a 
Beckman D.U. Spectrophotometer was made by replacing 
the sample compartment with a high temperature furnace. 

Several methods for the treatment of spectrophoto- 
metric data were investigated with particular reference to 
their application to complex ion formation in fused salts. 
The method of Continuous Variation and the method of 
McConnell and Davidson were applied to the cobalt- 
chloride system in lithium nitrate-potassium nitrate eu- 
tectic, with evaluation of the formation constant for the 
first complex, CoCl*, in the range of 40 to 300. 

The spectra of various chromium salts were deter- 
mined in three nitrate melts and also in fused lithium 
chloride-potassium chloride. In low solute concentrations 
in LiNO;-KNO;, NaNOs3-KNOs and LiC1-KCl melts, the 
species found was the chromate ion, while in molten 
AgNOs, the species found was the dichromate ion. An ex- 
planation of these observations is put forward, and their 
significance discussed. 

Using the absorption of light by the chromate ion as an 
“in situ” determination of the solubility of lead chromate 
as a function of halide ion concentration in NaNO,;-KNO; 
melts, formation constants for lead-chloro and lead-bromo 
complexes have been evaluated. The values obtained for 
the first two lead-chloro and lead-bromo complexes are 
11.3, 3.6 and 13.3 and 6.0, respectively, with an estimated 
accuracy of + 20% for the first formation constants and 
+ 50% for the second formation constants. 

Mass spectral studies of the gaseous products of the 
reaction between dichromate ion and nitrate ion in fused 
NaNO;-KNO; has shown that the reaction is of an acid- 
base type, involving formation of a nitronium ion which 
then reacts with nitrate ion to evolve dinitrogen pentoxide 
decomposition products. A method for the “in situ” deter- 
mination of acidic oxy-anions in fused salts by measure- 
ment of the carbon dioxide evolved upon the addition of 
sodium carbonate has been developed and shown to be quan- 
titative. 

A number of qualitative experiments in fused salts in- 
volving acid-base reactions have been performed, and their 
relation to oxidation-reduction processes in the fused salts 
is discussed. An analogy is drawn to a similar relation in 
aqueous solution. 

Microfilm $2.50; Xerox $5.40. 108 pages. 
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THE NATURE AND STABILITIES OF THE 
FLUOCOMPLEXES OF TANTALUM 


(L. C. Card No. Mic 60-3360) 


Louis Paul Varga, Ph.D. 
Oregon State College, 1960 


Major Professor: Harry Freund 


In acid solutions, near 1 M in perchlorate ion and be- 
tween 10 ° and 5 x 10°° M in fluoride ion, the species 
TaF,*, TaFs, TaFe , TaF7 ,TaFs andTaF, were 
found by ion exchange distribution studies, potentiometric 
H* ion measurements with the quinhydrone electrode, and 
by tantalum electrode potential studies. The formation 
function for the simple mononuclear series of complexes, 
derived partly on measurements of the single species 
TaF,~ by anion exchange distribution and partly on calcu- 
lation of the free ligand concentration from the potentio- 
metric H*t ion measurements, exhibited the full sigmoid- 
shaped curve between average ligand numbers of 4 and 9, 
making it appear unlikely that species below TaF,* will be 
found. 

Stepwise formation constants at 25°C. calculated from 
the formation function using an electronic digital computer 
were found to be: 


, ks = (6.5 + 0.8) x 10* 
, ke = (4.1 ¥ 0.6) x10° 
, ky = (2.2 $1.7) x 10° 


+ F 
+ FF" = 


TaF,* 
TaFs 
TaF, + F 
TaF,  +F 
TaF,  +F = TaFs 


TaFs 
TaF, 
TaF; 


TaF, ,ke = 10* to 5x 10° 
, ke = 4x 10* to 10° 


The ranges were calculated from the standard deviation 
limits of the fluoride ion concentrations. These values 
apply to the solvent 1 molar aqueous perchlorate ion, and 
they were based on the values 1.07 x 10°* and 0.32 for the 
dissociation constants of HF and HF2 , respectively. 

Distribution studies were made of tracer Ta-182 be- 
tween the perchlorate form of Dowex 1 - 8 anion exchange 
resin and 1 molar perchloric acid at variable HF concen- 
trations. At these low tantalum and high acid concentra- 
tions hydrolytic and polynuclear species were assumed 
absent. The average ligand number n, calculated from the 
potentiometric H* ion measurements as a function of flu- 
oride ion concentration, gave evidence of hydrolytic and 
polynuclear species when Cy;/Cym, the ratio total acid con- 
centration to total metal concentration in solution, was 
about 150 or less. In most solutions at Cy;/Cyy > 150, the 
presence of hydrolytic and polynuclear species was found 
to be negligible. No evidence for weak acids of the tantalum 
fluoride system was found. 
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PREPARATION AND REACTIONS OF AMIDE 
AND 1,2-DIAMINE COMPLEX COMPOUNDS 
OF CHROMIUM IN ORGANIC SOLVENTS 


(L. C. Card No. Mic 60-2936) 


Rudolph Carter White, Ph.D. 
University of Maryland, 1960 


Supervisor: Professor Carl L. Rollinson 


The reaction of dichloro-tetraquo-chromium(II]) chlo- 
ride with a number of amides has been investigated. The 
procedure used comprised dissolving the aquo compound in 
the amide and dehydrating the solution by azeotropic dis- 
tillation with benzene. 

By means of this method several chromium -amide 
complex compounds of the formula [Cr(amide)s;Cls] have 
been prepared. Compounds of this type are formed with 
the following amides: 


N,N-dimethylformamide 
N,N-diphenylformamide 
N,N-dimethylacetamide 
N-methyl-2-pyrrolidinone 


€ -caprolactam 


In contrast with the N,N-disubstituted amide N-methyl-2- 
pyrrolidinone, the N-monosubstituted amide 2-pyrrolidi- 
none forms a complex compound of the formula 
[Cr(amide),C1,]Cl. 

Several other amides have been shown to exhibit some 
coordinating tendency but the complex compounds have not 
been isolated. In general it was found that amides that are 
not substituted on the nitrogen do not coordinate. N-mono- 
substituted amides show a greater tendency, and N,N- 
disubstituted amides show the greatest tendency, to coor- 
dinate. Acetamides have a greater tendency to coordinate 
than formamides, and the coordinating tendency appears to 
be markedly increased by methyl substitution on the ni- 
trogen. 

Chemical evidence indicates that the compounds of the 
general formula [Cr(amide)3Cls] have the trans configura- 
tion (1,2,6). Infrared data support this conclusion and also 
show that coordination is through the carbonyl. 

The 2-pyrrolidinone compound is the only one isolated 
which has four molecules of amide coordinated to the chro- 
mium atom, The trans configuration is tentatively as- 
signed to this compound. 

Trichloro-tris(N,N-dimethylformamide)chromium (III), 
[CrdmfsCls], is a good starting material for the synthesis 
of 1,2-diamine compounds. These are prepared by reac- 
tion of an anhydrous dimethylformamide solution of 
[Crdmf;Cl,| with an anhydrous benzene solution of the 
amine. The following compounds have been prepared in 
this way: 


tris(ethylenediamine)chromium(II) chloride - [Crens]Cl; 
tris(propylenediamine)chromium(III) chloride - [Crpns]Cl, 


cis -dichloro-bis(ethylenediamine)chromium(II]) chloride - 
cis-[Cren, Cl,]Cl 
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cis -dichloro-bis(o-phenylenediamine)chromium (III) chlo- 
ride - cis-[Cr(o-phdm)2Clz2]Cl 


trans -dichloro-bis (o-phenylenediamine)chromium (I) 
chloride - trans-[Cr(o-phdm)2Cl2]Cl 


By this procedure, [Crens]Cls may be prepared in al- 
most quantitative yield and with a purity of at least 94% 
in the crude state. The yield of [Crpns|Cls is almost as 
good, but the purity is lower; since the chloride is too 
soluble for efficient recrystallization, a pure preparation 
was obtained by converting it to the less soluble iodide. 
Cis-[CrenzClz]Cl has been prepared with yields of 75%; it 
is readily purified by washing with an alcohol-HCl solution. 
Cis- and trans-[Cr(o-phdm)2Cl2|Cl are readily prepared 
in good yields but satisfactory solvents for recrystallizing 
them have not been found. Their structure have been as- 
signed by analogy with known dichlorotetrammine com- 
pounds. 

In the initial stages of the reaction of [CrdmfsCls] with 
ethylenediamine, in preparation of [Crens]Cls or cis- 
{[CrenzClz]Cl, the reaction mixture is green, the color of 
trans-[Cren2Clz|Cl. By carrying out the reaction at about 
5° C., it was possible to isolate small amounts of product 
having the characteristic absorption spectrum, in the visible 
region, of trans-[Cren2Cl2|Cl, which thus appears to be an 
intermediate in the reaction. The yield is very low be- 
cause the product initially obtained from the reaction mix- 
ture rearranges rapidly to the cis isomer. 

A preliminary study has been made of the displacement 
of coordinated chloride in cis-[CrenzCl2]Cl by thiocyanate 
ion in anhydrous N,N-dimethylformamide (dmf). The re- 
action requires about twenty-two days for completion. 
There is apparently no rearrangement during the reaction 
and the product is the cis-dithiocyanato compound. The 
reaction may be represented by the following equation: 


cis-[Cren2Cl2|Cl + 3 KSCN 


ae cis-[Cren2(SCN)2|SCN + 3 KCl 
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MECHANISMS OF OXYGEN TRANSFER 
FROM NITROGEN TO PHOSPHORUS. 
THE OXIDATION OF TRIVALENT PHOSPHORUS 
COMPOUNDS BY AMINE OXIDES. 


(L. C. Card No. Mic 60-3036) 


Adam M. Aguiar, Ph.D. 
Columbia University, 1960 


A study has been made of the reaction between a series 
of pyridine N-oxides and a series of trivalent phosphorus 
compounds: 


R.CsHs4NO + PXYZ ———> R.CsH,4N + OPXYZ 


Pyridine N-oxide transfers its oxygen to phosphorus tri- 
chloride, PCls, rapidly and quantitatively at -70°C in meth- 
ylene chloride solution; however, no reaction is observed 





with triphenyl phosphine (CgHs)sP below 200°C. The reac- 
tion 


ClsPO + @sP ———>Cl1;P + OPQ, 


goes to completion at reflux temperature, suggesting dif- 
ferent mechanisms for nitrogen to phosphorus and phos- 
phorus to phosphorus oxygen transfers. 

For a given heterocyclic N-oxide, the order of reac- 
tivity in a series of phosphorus compounds is: phosphorus 
trichloride > phenyldichlorophosphine > diphenylchloro- 
phosphine >> triphenyl phosphite > triethyl phosphite >>>> 
triphenyl phosphine ~ tributyl phosphine ~ diethylphenyl 
phosphine. 

In the oxygen transfer to the phosphorus halides and to 
the phosphites, an electron attracting group in the N-oxide 
molecule hinders the reaction, while an electron-releasing 
group facilitates the reaction. 

It is suggested that these oxygen-transfer reactions 

~® © 
proceed via an intermediate of type R.CsH,N - O-PXYZ in 
which a phosphorus shell expansion is involved. An in- 
crease in the electron density at the oxygen of the N-oxide 
(R = electron-releasing group) and an enhancement of the 
ability of the phosphorus atom to accept and to dissipate 
the negative charge should facilitate the reaction. A pre- 
viously suggested picture 


R.CsH,NLO“ 


“PXYZ ————> R.CsH,N + OPXYZ 


is incompatible with the observations made in this investi- 
gation. 

The use of the readily available pyridine N-oxide as 
oxidizing agent in the conversion of halophosphines to 
phosphonyl halides, RP(O)Clz, R2P(O)Cl, is suggested as a 
new synthetic method, 

Diethyl phosphite (EtO)2P(O)H was found to be an effec - 
tive deoxygenating agent for a number of heterocyclic N- 
oxides at temperatures between 85° and 100°. A substituent 
effect analogous to that found with triethyl phosphite, was 
also observed with dialkyl phosphites. 

Traces of ferric chloride were found to induce the 
oxygen transfer from heterocyclic N-oxides to triphenyl- 
phosphine, tributyl phosphine and diethylphenylphosphine at 
moderate temperatures (ca. 100°). 
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AN INVESTIGATION OF SOME 
REACTIONS OF ENAMINES 


(L. C. Card No. Mic 60-3049) 


Alfred Anthony Brizzolara, Jr., Ph.D. 
Columbia University, 1960 


Enamines (a,8-unsaturated amines) were prepared by 
reaction of aldehydes and cyclic and non-cyclic ketones 
with cyclic and non-cyclic secondary amines. The nuclear 
magnetic resonance spectra of a number of these enamines 
were obtained, 

The effect of changing amine structure on the amount of 
carbonalkylation in the reaction of enamines with alkyl 
halides was studied, and it was shown that the N-methyl 
aniline enamine of cyclohexanone gave a greater yield of 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





458 CHEMIST RY 





carbon-alkylated product in reaction with methyl iodide 
than any other amine tried. 

Reaction of enamines with ethyl chloroformate gave 
B-keto esters, while reaction with acyl halides or mixed 
carboxylic-carbonic anhydrides gave 8-diketones. The 
effect of changing amine on yields in this reaction was de- 
termined. Acyl cyclopentanones and cyclohexanones pre- 
pared in this manner were cleaved by base to the long- 
chain keto-acids; reduction of the carbonyl group gave the 
saturated acids. 

Addition of acrylonitrile and ethyl acrylate to enamines 
of cyclic and non-cyclic ketones was studied, and it was 
shown that changing the amine and/or the solvent can have 
a profound effect on the course of this reaction. Addition 
of ethyl acrylate to a doubly unsaturated enamine (pyr- 
rolidine enamine of A1,9-octalone-2) gave predominantly 
alkylation at the 1-position of the ketone. 
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THE PYROLYTIC SYNTHESIS OF 
MONOESTERS OF DIBASIC ACIDS 
AND THE PYROLYSIS OF a-OLEFINS 


(L. C. Card No. Mic 60-2918) 


William Graham Carpenter, Ph.D. 
University of Maryland, 1960 


Supervisor: Professor William J. Bailey 


Since the pyrolysis of ethyl esters has been shown to be 
a satisfactory method for the preparation of many acids, a 
study was undertaken to see if the reaction could be ap- 
plied to the preparation of monoesters of dicarboxylic 
acids by the partial pyrolysis of a diethyl ester. The py- 
rolysis of diethyl sebacate at 440° and diethyl adipate at 
470° was studied to determine the usefulness of this pro- 
cedure for the preparation of ethyl hydrogen sebacate and 
ethyl hydrogen adipate. The yield of ethyl hydrogen se- 
bacate was 69% and the yield of ethyl hydrogen adipate was 
78%, calculated on the basis of unrecovered diethyl ester. 
This method was shown to give higher yields than any other 
method reported to this date. 

The selectivity of the pyrolysis of a diethyl ester con- 
taining a sterically hindered and an unhindered ester group 
in the same molecule was exemplified by the pyrolysis of 
diethyl a,a-dimethylglutarate at 520°. Results showed that 
pyrolysis of the unhindered ester linkage proceeded under 
less vigorous conditions than that of the hindered ester. 

As a result of the study of the pyrolysis of some a- 
olefins by Bailey and Lieske, in these laboratories, the 
following mechanism was proposed: 
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The present work was performed with the hope that addi- 
tional information pertaining to the nature of the pyrolysis 
of substituted 1-pentenes could be obtained. As an example 
of the results obtained, 3,3-dimethyl-1-pentene, when 





pyrolyzed at 600°, gave products composed of ethylene, 
30%; propylene, 9.6%; isobutylene, 16%; trimethylethylene, 
36%; and a material thought to be isomeric with the 
starting material, 9.7%. Examination of Lieske’s proposed 
mechanism would indicate that ethylene and trimethylethyl- 
ene should be the major products of the pyrolysis of 3,3- 
dimethyl-1-pentene. Since no isomers of trimethylethylene 
were detected in the pyrolysate, it is very improbable that 
random cleavage of the 3,3-dimethyl-1-pentene took place 
during decomposition. 

Similarly, the products of the pyrolysis of 1-octene at 
520° were determined and the major products (ethylene, 
propylene, and 1-pentene) were shown to agree with those 
expected if this cyclic mechanism was operating. 

2-Methyl-2-pentene (for which this cyclic mechanism 
cannot be written) was shown to be quite stable at tempera 
tures up to 550°, indicating the need of the existence of a 
six-membered ring for facile decomposition under these 
conditions. Since considerable decomposition did occur at 
600°, the temperature required for the formation of free 
radicals under the conditions employed is indicated. 

The experimental data from the pyrolyses studied 
strongly suggest that this “molecular mechanism” plays an 
important role in the thermal decomposition of substituted 
1-pentenes under the conditions employed. 

Microfilm $2.50; Xerox $4.00. 72 pages. 


PART I: STUDIES ON OSAZONE FORMATION. 
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PHOSPHOROUS COMPOUNDS WITH QUINONES. 
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Columbia University, 1960 


PART I: 


STUDIES ON OSAZONE FORMATION 





The 2,4-dinitrophenylhydrazones (DNP’s) of both a- 
chlorocyclohexanone and a-methoxycyclohexanone have 
been converted by the action of 2,4-dinitrophenylhydrazine 
and trifluoroacetic acid catalyst into the osazone of 1,2- 
cyclohexanedione under strictly anhydrous conditions. 
These preparative experiments prove that osazone forma- 
tion can occur even when there is no possibility of an enoli- 
zation scheme such as the Amadori rearrangement invoked 
by F. Weygand as part of his osazone mechanism. 

Further information has been gained from a spectro- 
photometric kinetic study involving the DNP of a-methoxy- 
cyclohexanone, 2,4-dinitrophenylhydrazine, and the same 
anhydrous solvent (CH2Clz2)-catalyst pair used in the quali- 
tative experiments. These data show that the rate of 
osazone formation from these reactants is independent of 
the 2,4-dinitrophenylhydrazine concentration but depends 
on the first power of the methoxy DNP concentration. The 
initial step in this reaction is thus viewed as the slow con- 
version of the a-methoxy hydrazone to an a-hydrazino hy- 
drazone via a first order nucleophilic substitution (SN). 

An analogous intermediate can also be found in the Weygand 
mechanism, but there it is arrived at through an Amadori 
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rearrangement rather than the simpler nucleophilic sub- 
stitution. 

Although the current study offers no evidence for the 
behavior of sugars toward phenylhydrazines, an SN; type 
displacement of the a-hydroxyl group rather than an 
Amadori rearrangement during the formation of sugar 
osazones seems entirely reasonable. At any rate this mod- 
ification of the Weygand mechanism is able to accommodate 
all available experimental evidence including the important 
**N experiments of the Russian investigator, Shemyakin, 
as well as some recent work of Weygand involving tritium - 
labeled glucose. On the other hand the original Weygand 
scheme cannot account for the osazone reactions we have 
studied. 


PART I: 


A SPECTROPHOTOMETRIC STUDY OF 
THE INTERACTION OF TRIVALENT 
PHOSPHOROUS COMPOUNDS WITH QUINONES 





While investigating the reaction products of certain tri- 
valent phosphorous compounds and quinones Ramirez and 
Dershowitz observed for several reactions transient deep 
red colors and transient but strong electron spin reso- 
nance (ESR) signals. The present study is mainly con- 
cerned with an examination and interpretation of the spec- 
tral changes, both ultraviolet and visible, which occur when 
solutions of either triphenylphosphine, (CgHs),P, or triethyl 
phosphite, (C2H;O);P, are combined with solutions of tetra- 
chloro-p-benzoquinone (chloranil). In this work spectra 
were obtained on (1) a clear glass at -200°C., (2) solutions 
at -25°C. to -80°C., and (3) room temperature solutions at 
various times after admixture. The spectra of the two 
reactions studied were strikingly similar, each having 
three major bands at 388, 412 and 540 my in the absence of 


oxygen and an additional one at 452 mu when O2 was present. 
Of these only the 452 my semiquinone absorption was known. 


The complexity of these spectra together with the observed 
ESR absorptions eliminated as a mechanism for the reac- 
tions a simple nucleophilic attack of phosphorous on one of 
the oxygen atoms of chloranil. The mechanism proposed 
therefore involves a number of intermediate species. 

The band at 540 my has been assigned to a charge- 
transfer complex (CTC) of the Mulliken type. In the present 
instance however this CTC, rather than simply equilibrating 
with its reactants, dissociates giving rise to permanent 
chemical changes. The band at 412 my has been assigned 
to a modified phenoxy free radical, and although there is 
uncertainty concerning the 388 my absorption, one possi- 
bility is a phosphoranyl radical with an expanded phos- 
phorous valence shell. Other species are suggested for 
lesser absorptions, and all the various assignments are 
shown to be reasonable and consistent with the proposed 
mechanism. Microfilm $2.50; Xerox $8.60. 190 pages. 





CONDENSATIONS OF ALKYL ACETATES 
WITH KETONES BY ALKALI AMIDES. 
CARBANION REACTIONS WITH 
HALOGEN COMPOUNDS. 
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William Rexford Dunnavant, Ph.D. 
Duke University, 1960 


Supervisor: Charles R. Hauser 


Ethyl acetate was condensed with various ketones or 
aldehydes, including certain a,8-unsaturated ketones or 
aldehydes, by means of two equivalents of lithium amide in 
liquid ammonia to form the corresponding 8 -hydroxy ester. 
In general the yields were good. This method is consid- 
ered more convenient than that involving the Reformatsky 
reaction. The 8-hydroxy esters obtained were saponified 
and/or dehydrated to give corresponding derivatives. The 
condensations of certain other esters with ketones or alde- 
hydes were effected with one or two equivalents of lithium 
amide. 

The success of the aldol-type of condensation of ethyl 
or isopropyl acetate with benzophenone by lithium amide in 
liquid ammonia to form the corresponding 8-hydroxy ester 
was found to be dependent on minimizing the self-conden- 
sation of the alkyl acetate before adding the ketone to the 
reaction mixture. This was accomplished either by adding 
the ketone very soon after the ester, or by employing er- 
cess of the reagent over the one equivalent required to 
form the intermediate lithio ester. This was not necessary 
with t-butyl acetate. When two equivalents of lithium 
amide were used, the monolithio derivative of the B- 
hydroxy ester first formed in the condensation was con- 
verted to the dilithio derivative of the 8-hydroxy ester. 
Consideration is given to the bearing of these results on 
the general procedure for synthesizing B-hydroxy esters 
and to the relative ease of self-condensations of the alkyl 
acetates. 

Condensations of ethyl, isopropyl and t-butyl acetates 
with benzophenone to form the corresponding § -hydroxy 
esters were effected by sodium amide in liquid ammonia 
but controlled conditions were required with the first two 
alkyl acetates. Certain of these conditions were the same 
as those used previously with lithium amide but certain of 
them were different. In contrast to lithium amide, sodium 
amide failed to effect the condensation of ethyl acetate with 
acetophenone. Four 8-hydroxy esters were shown to 
undergo cleavages with catalytic amounts and, in certain 
cases, with equivalent amounts of sodium amide in liquid 
ammonia but not with lithium amide. The reasons for 
these cleavages are discussed in three categories. Me- 
tallic cation effects and mechanisms are considered. The 
condensations are suggested to require the formation of a 
weaker base. 

The treatment of sodium diphenylmethide with benzotri- 
chloride, benzal chloride or carbon tetrachloride in liquid 
ammonia has been shown to result in the formation tetra- 
phenylethane. This hydrocarbon is considered to have re- 
sulted from the formation of benzhydryl chloride by sodium- 
chlorine interchange followed by alkylation of the halide 
with sodium diphenylmethide. A product of the sodium 
diphenylmethide-carbon tetrachloride reaction was shown 
to be the cyanide ion. A mechanism proposing the initial 
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formation of dichlorocarbene and its subsequent reaction 
with ammonia to yield the cyanide ion is discussed. 

The attempted alkylation of the dicarbanion of 2,3,3- 
triphenylpropionitrile using benzhydryl chloride was found 
to lead to the formation of 2,3,3-triphenylacrylonitrile and 
tetraphenylethane. The results of this and some closely 
allied reactions are considered. 

Microfilm $2.50; Xerox $6.60. 136 pages. 


THE SWAMPING CATALYST EFFECT IN 
CHLORINATION OF AROMATIC CARBONYL 
COMPOUNDS AND PYRIDINES 
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William Walter Hargrove, Ph.D. 
Vanderbilt University, 1960 


Supervisor: Professor D. E. Pearson 


The use of molar excesses of the aluminum halides 
without solvent in the chlorinations of certain aromatic 
carbonyl compounds and pyridines at moderate tempera- 
ture effects ring substitution, and has been named the 
“Swamping Catalyst Effect.” In the case of aromatic car- 
bonyl compounds, these results are in contrast to the side 
chain chlorinations obtained with “catalytic amounts” of 
Lewis acid. Pyridines had not been halogenated at all under 
similar conditions. 

Chlorination of the molten complex obtained by the addi- 
tion of acetophenone to anhydrous aluminum chloride, af- 
fords m-chloroacetophenone in 62% yield. Further chlori- 
nation leads to 2,5-dichloroacetophenone (43% yield), if 
desired, or to 2,3,5-trichloroacetophenone (38%) or to a 
mixture of 2,3,5,6-tetrachloroacetophenone (54%) and 2,3, 
4,5-tetrachloroacetophenone (13%). Only in the instance of 
the tetrachloroacetophenones are position isomers pro- 
duced. 

Similarly, p-methylacetophenone gives 3-chloro-4- 
methylacetophenone, 3,5-dichloro-4-methylacetophenone 
and tetrachloro-4-methylacetophenone. The trichlorinated 
derivative of this ketone was not isolated in these reac- 
tions, but it is believed that conditions might be found by 
which this compound could be produced. 

The benzaldehyde-aluminum chloride complex is easily 
chlorinated to give 3-chlorobenzaldehyde (59% yield). 

Similarly, benzylacetone was monochlorinated to give a 
mixture of p-chlorobenzylacetone (24%) and o-chlorobenzyl- 
acetone (20%). The phenylacetone complex yields a mixture 
of products that have not been separated. 

Chlorinations of the pyridine-aluminum chloride com- 
plex consistently gives 3-chloropyridine in only 30% con- 
version (54% yield). It was shown that the base-Lewis acid 
complex absorbs hydrogen chloride, the by-product of the 
chlorination, and subsequently is inert toward chlorine. 
This reaction of the complex with hydrogen chloride, pos- 
sibly to give the salt CsHs;NH*AICI,, explains the low con- 
versions in chlorinations, however the stoichiometry was 
not determined. 

Bromination of the pyridine complex gave only a trace 
of 3-bromopyridine. 

Chlorination of 4-picoline in these conditions gives 3- 
chloro-4-picoline (40%) and 3,5-dichloro-4-picoline (15%). 





Several other Lewis acids were studied to determine 
whether they might show utility in the chlorination of ace- 
tophenone. Antimony pentachloride was the only complex- 
ing agent other than aluminum chloride and aluminum 
bromide found to be effective. 

Some theoretical consideration is given to the catalytic 
influence of the aluminum halides. 

Also, an attempt is made to explain the ease of ortho 
substitution in the acetophenone-aluminum chloride com- 
plex by postulating a configuration of the complex in which 
the carbonyl group and ring are not coplanar. This non- 
coplanar configuration is possibly due to an interaction 
between the aluminum chloride moiety and the 7 cloud of 
electrons above the face of the aromatic ring. 

Microfilm $2.50; Xerox $7.00. 150 pages. 
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Although there are many references to the dienone- 
phenol rearrangement in the literature, there is little or 
no evidence concerning the susceptibility of the reaction 
to steric hindrance. It seemed thus desirable to study 
some molecule so constructed as to permit assessment of 
the influence of steric effects on the migration mechanism. 
The dienone 4-o0xo-3,3-dimethyl-3,4-dihydrophenanthrene 
provides a simple case for such a study and was synthe- 
sized by an improved procedure. Rearrangement of this 
dienone proved to be subject to steric factors and required 
not only drastic conditions but also an exceptionally long 
rearrangement period. The product was isolated in small 
yield from the rearrangement mixture and assigned a ten- 
tative structure as a result of comparison of the dilution 
spectra of the corresponding phenanthrol and phenanthra- 
quinone. The 1-phenanthrol produced by rearrangement 
indicates a preference for the mechanism involving mi- 
gration of the oxygen function. 

Microfilm $2.50; Xerox $3.00. 43 pages. 


THE PREPARATION AND ELECTROPHILIC 
SUBSTITUTION REACTIONS OF 
ALKOXYBENZOTHIOPHENES 
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William Eugene Kreighbaum, Ph.D. 
Indiana University, 1960 


Several new substituted 5-benzylidenerhodanines, B- 
aryl-a -mercaptoacrylic acids and 2,2’-dithiobis(arylacrylic) 
acids were prepared in an investigation of the preparation of 
benzothiophenes and benzothiophene-2-carboxylic acids by 
ring closure of B-aryl-a-mercaptoacrylic acids or the 
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corresponding disulfides. Several new di- and trialkoxy- 
benzothiophene -2-carboxylic acids and the decarboxylated 
derivatives were obtained in good yields by the ring- 
closure procedure. 

An unusual ring closure which involves heating 2,2’ - 
dithiobis(o-bromophenylacrylic) acids with copper powder 
in quinoline resulted in the production of benzothiophenes 
in 30-50 per cent yields. This reaction is believed to 
occur by formation of a cuprous mercaptide intermediate 
followed by intramolecular condensation and decarboxyla- 
tion. 

5,6-Dimethoxy- and 5,6-methylenedioxybenzothiophene 
were subjected to the reactions, acetylation, bromination 
and formylation in an investigation of the behavior of these 
compounds toward electrophilic substitution. The 2-posi- 
tion was proven quite simply to be the point of attack by 
conversion of each derivative to the corresponding car- 
boxylic acid which was identical by melting point and mixed 
melting point with an authentic sample of the 2-carboxylic 
acid. In conjunction with current theory, a resonance in- 
terpretation of the orientation was developed which led to 
the conclusion that the 6-alkoxyl group and not the 5- ora 
combination of the two was responsible for 2-substitution. 
In order to test this hypothesis, 6 -ethoxybenzothiophene 
was prepared and found to substitute in the 2-position as 
expected, using the same reactions as before. 

Ultraviolet spectra were obtained and compared for 
several alkoxybenzothiophene-2-carboxylic acids and the 
decarboxylated derivatives. 

Biological screening was performed and the results 
were tabulated for representative esters and amides of 5,6- 
dimethoxybenzothiophene-2-carboxylic acid as well as for 
several of the substituted benzylidenerhodanines, f-aryl- 
a@-mercaptoacrylic acids and corresponding disulfides. 
The esters and amides exhibited very little of the antici- 
pated antiserotonin activity. None of the compounds tested 
showed antibacterial or antiviral activity. 

Microfilm $2.50; Xerox $7.00. 148 pages. 


I. SYNTHESIS AND REACTIONS OF 
1,1-DIMETHOXY-2 ,3- EPOXY-2 - 
METHYLPROPANE(EPOXYMETHACROLEIN 
DIMETHYL ACETAL). 

Il. CHLOROMETHYL ETHERS OF PHENYL 
SUBSTITUTED ETHANOLS AND THEIR 
ATTEMPTED CYCLIZATIONS. 


(L. C. Card No, Mic 60-2717) 


Raimond Liepins, Ph.D. 
Kansas State University, 1960 


PART I 


The reaction of two a,8-dichloroaldehydes, 2,3-dichloro- 
2-methylpentanal and 2,3-dichloro-2 -ethylhexanal, with 
methanolic sodium methoxide was found by Searles, Ives 
and Kash [J. Org. Chem., 22, 919 (1957)] to give the corre- 
sponding 1, 1-dimethoxy -2 ,3-epoxy compounds (epoxyacetals), 
refuting previous structure assignments for these products. 
Unpublished work in these Laboratories, however, indicated 
a different course for the reaction of the simplest homolog, 
methacrolein dichloride. The work indicated an interme- 





diate product, isolated from the reaction of one molecular 
proportion of sodium methoxide in methanol, as possessing 
the analytical, spectral as well as some of the chemical 
properties of 2-chloro-3-methoxy-2-methylpropanal. 

Further study, however, has shown now “the interme- 
diate” to be an equimolar mixture of 2,3-dichloro-2- 
methylpropanal and a compound which is obtained in a 
70-80 per cent yield by reacting the dichloride with two 
molecular equivalents of sodium methoxide. 

The high resolution nuclear magnetic resonance spec- 
trum showed the dimethoxy compound to be 1,1-dimethoxy- 
2,3-epoxy -2-methylpropane. It was synthesized independ- 
ently from a-methylacrolein dimethyl acetal and mono- 
perphthalic acid and the two products were identical in all 
physical properties including vapor phase chromatograms 
and infrared spectra. 

Evidence is presented that the reaction proceeds by the 
following course: 

Cl #3 = cH fs & 
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The formation of hemiacetal was demonstrated experi- 
mentally and according to the infrared spectral measure- 
ments it was found that Keq.=23 at 30°, Failure to isolate 
any 3-chloro-1,2-epoxy-1-methoxy -2-methylpropane shows 
that the step 3 is the slowest one, although, this must not 
be the case with the more substituted homologs studied 
earlier (loc. cit.); there, step 4 may be the slowest since 
some of the chloroepoxy compound had been isolated. 

In ether, 3-chloro-2 -methoxy -2 -methylpropanal is 
formed (60 per cent yield) in a reaction of 2,3-dichloro-2- 
methylpropanal with sodium methoxide regardless of the 
concentration of the latter. This process appears to be a 
substitution of the “borderline Sy2” type at the activated 
a@-position, with the attack at the carbonyl carbon being 
sterically prevented by the 8-chlorine atom as well as the 
a-chlorine and a-methyl groups. The structure of the 
product was proven by dilute sulfuric acid hydrolysis to 
3-chloro-2 -hydroxy -2-methylpropanal followed by oxidative 
degradation to chloroacetone. 

In t-butanol the attack occurred at the 8-carbon only. 
Here the amount of hemiacetal formation as well as the 
attack at the a-position was shown to be negligible, no 
doubt due to the bulk of the reagent. The product isolated 
was 3-hydroxy-2-chloro-2-methylpropanal (19 per cent 
yield), apparently caused by the pyrolysis of the t-butoxy 
group to isobutylene. 3-Hydroxy-2-chloro-2-methylpro- 
panal and 3-chloro-2 -hydroxy -2-methylpropanal were 
prepared independently by a reaction of 2,3-epoxy -2 - 
methylpropanal with hydrochloric acid. 

The synthesis of 2,3-dichloro-2-methylpropanal was 
best carried out by rapid addition of chlorine to pure 
methacrolein at 0°. The dichloride was inert to hydrolysis 
in basic or neutral media even in the presence of metal 
ions. 
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1,1-Dimethoxy -2 ,3-epoxy -2-methylpropane was hydro- 
lyzed with dilute sulfuric acid to 2,3-dihydroxy -2 -methyl- 
propanal (27 per cent yield) and diacetyl (6 per cent yield). 
Diacetyl may be formed by the action of other acidic re- 
agents such as magnesium bromide, hot alumina, and a 
mixture of sulfuric and acetic acids. 

Polymerization of 2,3-epoxy-2-methylpropanal and its 
methyl and 1,4-butanediol acetals with potassium hy- 
droxide, ferric hydroxide and ferric chloride-monomer 
complex yielded from light to heavy oils. The additional 
coordinatable groups in the epoxide molecule apparently 
have disrupted the intramolecular mechanism for an iso- 
tactic polymer formation. Boron trifluoride etherate on 
pumice and coated with paraffin wax yielded polymers as 
heavy oils, crystalline solids and a glass, the latter being 
insoluble in boiling acetone, ethyl methyl ketone, chloro- 
form and ethyl acetate and was assigned a branched 
structure. 


PART I 


Chloromethylation of phenyl substituted ethanols was of 
interest because of the possible use of these compounds 
in synthesis of phenyl substituted oxetanes by employing a 
carbon to carbon ring closure. 

A disagreement in the literature on the course of reac- 
tion of 8-phenylethanol with paraformaldehyde and hydrogen 
chloride has been resolved by a study of the reaction con- 
ditions. Maximum yield of 2-phenylethyl formal (33 per 
cent) is obtained when 2-phenylethanol is reacted for a 
short time with an excess of paraformaldehyde and a small 
amount of hydrogen chloride at a minimum reaction tem- 
perature (0-4°). The best yield of 2-phenylethyl chloro- 
methyl ether is obtained (60 per cent) by using only a 
small excess of paraformaldehyde and hydrogen chloride 
at a minimum reaction temperature (0-4°). Maximum 
isochroman formation (95 per cent) occurs at a higher re- 
action temperature (15°) in the presence of an excess of 
hydrogen chloride. 

2-Phenylethyl chloromethyl ether is not stable in the 
presence of atmospheric moisture, and is easily converted 
into a mixture of isochroman and 2-phenylethanol. p- Ni- 
trophenylethyl chloromethyl and 1-phenyl-2-chloroethyl 
chloromethyl ethers were prepared similarly. A mech- 
anism for the chloromethylation of 8-aryl substituted 
aliphatic alcohols has been suggested. 

In an attempt to close the oxetane ring through a carbon 
to carbon bond 2-phenylethyl, p-nitrophenylethyl, and 
1-phenyl-2-chloroethyl chloromethyl ethers were heated 
together with such catalysts as a mixture of potassium car- 
bonate and soft glass, sodium hydride, potassium triphenyl- 
methane, potassium carbonate and zinc dust resulting, 
however, only in the recovery of the starting materials or 
the corresponding elimination products, styrenes. 

Microfilm $2.50; Xerox $6.40. 134 pages. 
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SYNTHETIC STUDIES RELATED TO 
THE YOHIMBINE-TYPE ALKALOIDS 


(L. C. Card No. Mic 60-2460) 


Jamie Ocampo, Ph.D. 
Columbia University, 1959 


We have investigated two general approaches to the 
synthesis of ring E of yohimbine with its substituents in 
their correct sterochemical orientation and with the nec- 
essary reactive groups so that on condensation with the 
appropriate substituted indole residue yohimbine would be 
produced. One form of the necessary compound is I. 
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One approach consists in using a “build-in” feature of 
the molecule to direct entry of the carboxymethyl substit- 
uent into the more sterically hindered position on carbon 16. 
This could be accomplished on a precursor in which the 17 
hydroxy substituent is present in the form of a ketone. 
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We tried this internal acylation on a model system. 
For this purpose we prepared 3-(2-hydroxyethyl) cyclo- 
hexanone (III), converted it into the mixed carbonate ester 
with ethyl chlorocarbonate and treated it with potassium 
tertiary butoxide. 
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We isolated the six membered lactone, IV. That it 
exists predominantly in the enol form was apparent from 
the U.V. spectrum; A max. 265 my, E, 1 X 10*, and from 
the fact that the system resisted hydrogenation in the 
presence of Adams catalyst. 

In order to obtain some precursor of I the internal 
acylation must be carried out on a substituted cyclohexane 
having an additional, one carbon substituent at position 20. 

The requirements that groups on carbons 15 and 16 be 
trans oriented can be satisfied by obtaining the six mem- 
bered ring by means of a Diels-Alder addition, with suit- 
able choice of reactants. The entering carboxymethyl 
group, being a to a ketone should adopt the more stable 
equatorial position and finally the 17 keto group might be 
expected to give the axial hydroxyl group on catalytic hy- 
drogenation. 

For the purpose of the internal acylation, 3-(2-hydroxy- 
ethyl) -4 hydroxymethyl cyclohexanone (V) was prepared. 

It was converted into the mixed carbonate ester by treat- 
ment with ethyl chlorocarbonate. The internal acylation of 
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this compound was not successful however due to side re- 
actions involving the 4-hydroxymethyl] side chain. 
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A second approach to the synthesis of I is to break into 
a two ring, trans fused system, containing at least one six 
membered ring. The latter would be ring E and the other 
would give the necessary fragments on carbons 15 and 20, 
in the required trans orientation. The operation might be 
represented by the following general formulation: 
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A compound with the requirements of VI might be 
obtained by the treatment of 48-hydroxy-7-keto trans 
decalin substituted on carbon 1, with HNOz. 
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We devise a route to a form of compound VII starting 
with methyl-6 keto- A® octahydro-1-naphthoate VIII, in- 
volving reactions reported in the literature for the steroid 
series. 
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Intermediate VIII was prepared by 4 different routes in 
order to determine the best synthesis of the compound. It 
was converted into the required dienol acetate but several 
attempted oxidations with various organic peracids were 
unsuccessful. It must be pointed out, however, that failure 
to obtain a single stereospecific product from this reac- 
tion in contrast with the results observed in the steroid 
series may be associated with the presence in the latter 
and absence in the former of the angular methyl substituent 
between the two rings. 
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SYNTHESIS OF PYRAZOLE AND 
PYRAZOLINE ALDEHYDES AND THEIR 
USE IN SYNTHESIS OF METHINE DYES 


(L. C. Card No. Mic 60-2692) 


Arnold F. Plue, Ph.D. 
Rensselaer Polytechnic Institute, 1960 


Supervisor: William H, Rauscher 


The objective of this investigation is the study of the 
application of the Vilsmeier reaction to derivatives of 
pyrazole and 2-pyrazoline and the utilization of the re- 
sulting aldehydes in the synthesis of methine dyes. The 
Vilsmeier method of formylation is reviewed in detail, and 
the history of dyes related to this research is also dis- 
cussed. 

The formylation of two 3,5-disubstituted-1-phenyl- 
pyrazoles with N,N-dimethylformamide and phosphorus 
oxychloride yielded the corresponding 4-carboxaldehydes 
which were identified by oxidation to the carboxylic acids. 
The same method of formylation, applied to a series of 
3,5-disubstituted- and 3,5,5-trisubstituted-1-phenyl-2 - 
pyrazolines, resulted in the formation of p-(3,5-disubsti- 
tuted- and 3,5,5-trisubstituted-2 -pyrazolin-1-yl)benzalde- 
hydes. Proof of structures was accomplished by Wolff- 
Kishner reduction of the aidehydes and identification of the 
resulting methyl compounds with those obtained by the 
reaction of p-tolylhydrazine with the appropriate a,f- 
unsaturated ketones. When three l-aryl-2-pyrazolines, 
not substituted in the 3-position, were similarly formylated, 
the respective 2-pyrazoline-3-carboxaldehydes were ob- 
tained. Reduction of these aldehydes yielded 1-aryl-3- 
methyl-2-pyrazolines, identical with the compounds 
obtained from the appropriate l-arylhydrazines and a,f- 
unsaturated methyl ketones. 

In the course of synthesizing the intermediates for the 
above, 3-p-dimethylaminophenyl-1,5-diphenyl-2-pyrazoline, 
1,5-diphenyl-3-a -naphthyl-2-pyrazoline and 5-phenyl-1- 
p-tolyl-2-pyrazoline were prepared for the first time. 

The compound reported to be the phenylhydrazone of 
dypnone was shown to be 5-methyl-1,3,5-triphenyl-2- 
pyrazoline. Discrepancies with data in the literature were 
resolved in favor of this investigation by employing two 
methods of synthesis for 1,5-diphenyl-3-a -naphthyl-2- 
pyrazoline, 1,5-diphenyl-3-8-naphthyl-2-pyrazoline and 

0 -p-methoxypheny1-3-f -naphthyl-1-phenyl-2-pyrazoline, 
respectively. In addition, an erroneous distinction in the 
literature between benzal-a-acetonaphthone and benzal-f- 
acetonaphthone was corrected. 

Two series of methine dyes were prepared by the con- 
densation of the aldehydes with 1,2,3,3-tetramethyl-3H- 
pseudoindolium salts and ethyl cyanoacetate, respectively. 
The color of the dyes is interpreted in terms of chemical 
constitution, 

Ultraviolet absorption data are presented for the 
pyrazoline intermediates, and visible absorption data are 
given for the dyes. 
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I. THE SYNTHESIS OF SOME 
TRIFLUOROMETHYL DERIVATIVES OF 
p-AMINOBENZOIC ACID, SULFANILAMIDE 
AND p,p'-DIAMINODIPHENYLSU LFONE. 
ll. THE SYNTHESIS OF AN ISOSTERE OF 
PROMIZOLE AND OF A NEW CLASS 
OF SUBSTITUTED PYRIMIDINES. 


(L. C. Card No. Mic 60-2643) 


Ahmet Nuri Sayin, Ph.D. 
Temple University, 1952 


3-Trifluoromethyl-4-aminobenzoic acid, 2-trifluoro- 
methyl-4-aminobenzene sulfonamide, and 2,2'-bis -(tri- 
fluoromethy]l)-4,4'-diaminodiphenyl sulfone have been 
synthesized. 

In sulfadiazine (2-sulfanilamidopyrimidine) the group 
linking the homocyclic and heterocyclic part has been re- 
placed with a carbamide group, and the chemotherapeutic 
action of the resulting N,N' substituted urea has been in- 
vestigated. 

p-Aminophenyl-2-amino-5-pyrimidyl sulfone, which is 
an isomer of sulfadiazine and which can also be looked 
upon as an isostere of Promizole (2-amino-5-sulfanilyl- 
thiazole) has been synthesized. 

Pharmacological tests carried out with these com- 
pounds indicated that most of them were ineffective or but 
slightly active; only a few of them showed activity compa- 
rable to sulfanilamide. 

Microfilm $2.50; Xerox $3.00. 59 pages. 


THE SYNTHESIS OF threo-2- 
DICHLOROACETAMIDO-1-p-TRIFLUORO- 
METHYLPHENYL-1,3-PROPANEDIOL 
(AN ANALOG OF CHLORAMPHENICOL). 


(L. C. Card No. Mic 60-2623) 


George C. Schweiker, Ph.D. 
Temple University, 1953 


A method for the synthesis of the antibiotic, chloram- 
phenicol, has been modified and extended to the preparation 
of a compound containing a trifluoromethyl group, rather 
than a nitro group, in the para position of the phenyl ring. 
This compound, threo-2-dichloroacetamido-1-p-trifluoro- 
methylphenyl-1,3-propanediol (XVI) is presently being 
tested by The Lilly Research Laboratories, Indianapolis, 
Indiana, for antibiotic activity. An epimerization reaction 
encountered during one of the alternate preparations of 
XVI relates this compound, and several others prepared 
here, to pseudo-ephedrine by analogy. 

Most of the experiments carried out during the course 
of this work may be represented in the following manner: 





1,4-bis -(trifluoromethyl)benzene (1) 
1-trichloromethyl-4-trifluoromethylbenzene (II) 
p-trifluoromethylbenzoic acid (III) 
p-trifluoromethylbenzoyl chloride (IV) 
p-trifluoromethylacetophenone (VI) 


p-trifluoromethyl-a-bromoacetophenone (VII) 


} 
p-trifluoromethyl-a -phthalimidoacetophenone (VIII) 


p-trifluoromethyl-a -(o-carboxybenzamido)acetophenone (IX) 
p-trifluoromethyl-a -aminoacetophenone hydrochloride (X) 
p-trifluoromethyl-a -dichloroacetamidoacetophenone (XIII) 


p-trifluoromethyl-a -dichloroacetamido- -hydroxymethy1-8 - 
hydroxypropiophenone (XV) 


a 
p-trifluoromethyl-a -dichloroacetamido-f -hydroxypropio- 


phenone (XIV) 


v 
erythro-2-dichloroacetamido -1-p-trifluoromethylpheny1-1,3- 
propanediol (XVII) 


+ 
threo-2-dichloroacetamido-1-p-trifluoromethylphenyl-1,3- 
propanediol (XVI) a 


v 
threo-2-amino-1-p-trifluoromethylphenyl-1,3-propanediol (XXII) 


p-trifluoromethyl-a -aminoacetophenone hydrochloride (X) 


p-trifluoromethyl-a -acetamidoacetophenone (XVIII) 


p-trifluoromethyl-a -acetamido -f -hydroxypropiophenone (XIX) 


threo-2-acetamido-1-p-trifluoromethylphenyl-1,3-propanediol (KX) 
+ 
erythro-2-acetamido-1-p-trifluoromethylphenyl-1,3-propanediol (XXI) 


threo-2-amino-1-p-trifluoromethylphenyl-1,3-propanediol (XXII) 


threo -2-acetamido-1-p-trifluoromethylphenyl-1,3 -propanediol (xx) 


The compounds listed in this outline, with the exception 
of the first three, have not previously been reported. 
Microfilm $2.50; Xerox $3.00. 50 pages. 


SOLVOLYSIS AND REARRANGEMENT 
IN BICYCLOOCTANE SYSTEMS 


(L. C. Card No. Mic 60-3269) 


Martin Frank Sloan, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Harlan L. Goering 


The acetolysis of endo-bicyclo(2,2.2)oct-5-en-2-yl 
p-toluenesulfonate (I), followed by saponification of the 
resulting acetate, yields trans-bicyclo(3.2.1)oct-3-en-2- 
ol (II), apparently stereospecifically. Manganese dioxide 
oxidation of II gives bicyclo(3,2,1)oct-3-en-2-one (III). 
cis -Bicyclo(3.2.1)oct-3-en-2-ol (IV), contaminated with a 
small amount of the trans-isomer, II, is obtained by 
lithium aluminum hydride reduction of the ketone, II. 
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The cis-alcohol (IV) is oxidized with chromic acid several 
times faster than the trans-alcohol (II). This indicates 
that the hydroxyl group is trans to the two-carbon bridge 
in II and cis to the two-carbon bridge in IV. 

Catalytic hydrogenation of trans-bicyclo(3.2.1)oct-3- 
en-2-ol (I) gives trans-bicyclo(3.2.1)octan-2-ol (V). The 
latter is oxidized to bicyclo(3.2.1)octan-2-one (VI) with 
chromic acid. Reduction of VI with lithium in liquid am- 
monia yields cis-bicyclo(3.2.1)octan-2-ol (VII). 

Acetolysis of endo-bicyclo(2.2.2)oct-5-en-2-yl p- 
toluenesulfonate (1) at 30° proceeds 4.3 times faster than 
the acetolysis of bicyclo(2.2.2)octan-2-yl p-toluenesulfonate 
(VIIa). It has been estimated from the reactivities of re- 
lated compounds that if the acetolysis of I were proceeding 
without neighboring group participation, its acetolysis rate 
would be at least 50 times smaller than that of VIIa. 
Therefore, it is concluded that the rate of acetolysis of I 
is enhanced by a factor of 200 at 30°. Apparently ionization 
of I leads directly to the bicyclo(3.2.1)octenyl allylic cation, 
IX. Stereospecific attack by solvent on IX trans to the two- 
carbon bridge yields derivatives of trans -bicyclo(3.2.1)oct- 
3-en-2-ol (I). 

Solvolysis of bicyclo(2.2.2)octan-2-yl p-toluenesulfonate 
(Villa) proceeds with isomerization to trans -bicyclo- 
(3.2.1)octan-2-yl p-toluenesulfonate (Va). This isomeriza- 
tion is reversible, and an equilibrium or steady state mix- 
ture of Va and VIIa is formed during solvolysis of either 
Va or Villa. Presumably this isomerization proceeds via 
“internal return” from an ion-pair intermediate. These 
facts confirm the configuration assigned to Va. The prod- 
ucts of hydrolysis of VIIa are bicyclo(2.2.2)octan-2-ol 
(VIII) and trans-bicyclo(3.2.1)octan-2-ol (V). The sol- 
volysis behavior of Va and VIIIa may be rationalized by 
“classical” bicyclo(2.2.2)octan-2-yl and bicyclo(3.2.1)- 
octan-2-yl carbonium ions. However, the solvolysis rates 
of Va and VIIla may be larger than expected for unassisted 
ionizations. In this case a “non-classical” tricycloocto- 
nium cation is proposed to rationalize the solvolysis. 

Nitrous acid deamination of 2-aminobicyclo(2.2.2)octane 
also yields bicyclo(2.2.2)octan-2-ol (VIII) and trans - 
bicyclo(3.2.1)octan-2-ol (V). Acetolysis of cis-bicyclo- 
(3.2.1)octan-2-yl p-toluenesulfonate (VIIa) yields cis- 
bicyclo(3.2.1)octan-2-yl acetate. Furthermore, acid cat- 
alyzed addition of acetic acid to bicyclo(2.2.2)octene yields 
a mixture of the acetates of V, VI, and VIII. It is con- 
cluded that reversible carbonium ion reactions with de- 
rivatives of V, VII and VIII yield equilibrium mixtures of 
derivatives of V, VII and VIII. Irreversible carbonium ion 
reactions with derivatives of V and VIII apparently yield 
only derivatives of V and VIII. Irreversible carbonium ion 
reactions with derivatives of VII give only derivatives of VII. 

Microfilm $2.50; Xerox $6.80. 143 pages. 


THE CHEMISTRY OF CERTAIN 
DICHLOROVINYLKETONES AND AMINES 


(L. C. Card No. Mic 60-2667) 
Robert Lewis Soulen, Ph.D. 
Kansas State University, 1960 


An investigation of the reaction of aromatic and ali- 
phatic amines with various beta, beta-dichlorovinylketones 





was made. In order to make this study, two reported and 
four new beta, beta-dichlorovinylketones were prepared. 
The highest yields and purest dichlorovinylketones were 
prepared from an acid chloride, 1,1-dichloroethylene and 
anhydrous aluminum chloride. From acetyl chloride, iso- 
butyryl chloride, dichloroacetyl chloride, benzoyl chloride, 
and 4-nitrobenzoyl chloride was obtained 4,4-dichloro-3- 
buten-2-one (59 percent), 1,1-dichloro-4-methyl-1-penten- 
3-one (78 percent), 1,1,4,4-tetrachloro-3-buten-2-one 

(6.8 percent), 3,3-dichloroacrylophenone (49 percent), and 
3,3-dichloro-4'-nitroacrylophenone (11.4 percent), re- 
spectively. Electron withdrawing groups tended to lower 
yields of the dichlorovinylketone as indicated in the cases 
of dichloroacetyl chloride and 4-nitrobenzoyl chloride. 

Attempts to condense acetyl chloride and 1,1-dichloro- 
1-propene with aluminum chloride to give 4,4-dichloro-3- 
methyl-3-buten-2-one failed. This dichlorovinylketone was 
prepared by the free radical addition of bromotrichloro- 
methane to 2-acetoxy-2-butene to give 1,1,i-irichloro-2- 
methyl-3-acetoxy-3-bromo-butane. The adduct decom- 
posed to give a 42 percent yield of 4,4,4-trichloro-2- 
butanone. This trichloroketone gave a 33 percent yield of 
4,4-dichloro-3-methyl-3-buten-2-one when treated with 
aqueous potassium bicarbonate. A similar reaction se- 
quence gave a 7.5 percent yield of 4,4-dichloro-3-buten-2- 
one from isopropenyl acetate and bromotrichloromethane. 

The above prepared dichlorovinylketones reacted exo- 
thermically with amines to replace both chlorine atoms on 
the beta carbon of the double bond. When aromatic amines 
were used, substituted beta, beta-dianilinovinylketones 
were obtained in 72-98 percent yields. For example, 
aniline and 3,3-dichloroacrylophenone gave 3,3 -dianilino- 
acrylophenone. It was found that these products could be 
cyclized easily and in high yields by heating with poly- 
phosphoric acid. Various 2-anilinoquinolines were ob- 
tained in 74-97 percent yields from this reaction. For 
example, 3,3-dianilinoacrylophenone was heated with poly- 
phosphoric acid to give 2-anilino-4-phenylquinoline. 

Various secondary aliphatic amines were reacted with 
beta, beta-dichlorovinylketones to give substituted beta, 
beta-diaminovinylketones in 53-92 percent yields. For 
example, piperidine and 4,4-dichloro-3-buten-2-one re- 
acted to give 4,4-dipiperidine-3-buten-2-one. The prod- 
ucts from this reaction were water soluble and frequently 
decomposed during distillation, even under reduced 
pressures. 

It was found that the products obtained from the dichloro- 
vinylketones and aromatic or secondary aliphatic amines 
would not give a 2,4-dinitrophenylhydrazone derivative. 

By the principle of vinylogy, the compounds are analogous 
to amides and hence would not be expected to give normal 
ketone tests. 

The displacement of chlorine atoms from a vinyl posi- 
tion is known to be difficult. Since the reactions described 
above proceeded with great ease, a mechanism similar to 
a Michael addition was proposed to explain this phenomenon. 

Gaseous ammonia was bubbled into an alcoholic solution 
of 1,1,3-trichloro-2-methyl-1-propene to give 3,3-dichloro- 
2-methylallylamine (2.7 percent), bis-(3,3-dichloro-2- 
methylallyl)amine (27 percent), and tris-(3,3-dichloro-2- 
methylallyl)amine (17 percent). The primary and secondary 
amines were also prepared from liquid ammonia and 1,1,3- 
trichloro-2-methyl-1-propene in 11 and 69 percent yields, 
respectively. The pure primary amine was also prepared 
via the Gabriel synthesis. 
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The reaction of 1,1,3-trichloro-2-methyl-1-propene 
with hydrazine gave N,N'-bis-(3,3-dichloro-2-methylally]) - 
hydrazine (37 percent) and tris-(3,3-dichloro-2-methyl- 
allyl)hydrazine (31 percent). 

Microfilm $2.50; Xerox $4.00. 73 pages. 


SOME STEREOCHEMICAL ASPECTS 
OF THE CLAISEN REARRANGEMENT 


(L. C. Card No. Mic 60-3354) 


John Louis Stephenson, Ph.D. 
Oregon State College, 1960 


Major Professor: Elliot N. Marvell 


The ortho-Claisen rearrangement has been reported 
previously to be a unimolecular reaction involving a cyclic 
transition state. However, little data has been presented 
on the geometric requirements of this rearrangement. 

This thesis reports the results of an investigation of these 
requirements using the rearrangement of cis- and trans-4- 
phenoxypent-2-ene (a, Y -dimethylallyl phenyl ether) in 
refluxing mesitylene. 

It has been found that: 


1) the trans-ether produces predominantly trans- 
phenol with a small amount of cis. 


2) the trans-ether remains in the trans-configura- 
tion. 


3) the cis-ether produces predominantly trans- 
phenol with a small amount of cis. 


4) the cis-ether is converted into the trans-isomer. 


5) the amount of cis-phenol from the cis-ether is 
definitely and reproducibly smaller than that from 
the trans-ether. 


The phenolic product distribution can be explained if 
the transition states are assumed to possess properties of 
modified chair form. The data from this investigation have 
suggested that the cis-trans interconversion of the cis- 
ether is a complex process probably involving an acid cat- 
alyzed isomerization and possibly also an interconversion 
of transition states, or some as yet unidentified transient 
intermediate. 

No evidence was found for the presence of the phenolic 


products arising from the abnormal Claisen rearrangement. 


A synthetic scheme was devised for the ethers which 
would permit separation of optical isomers after the intro- 
duction of the asymmetric center. Subsequent reactions 
did not involve this center. 

Microfilm $2.50; Xerox $3.00. 57 pages. 
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STUDIES OF a-ACETOXYKETONES 
(L. C. Card No. Mic 60-3280) 


Kenneth Lee Williamson, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor William S. Johnson 


Lead tetraacetate has been found to give small yields 
of a,8-unsaturated ketones on reaction with enol acetates 
of ne ring ketones, e.g. cyclohexanone enol 
acetate and A’ *)-1-octalol acetate gave cyclohexenone 
and A*-octalone, respectively. No a-acetoxyketones were 
produced as has been reported for five-membered ring 
ketone enol acetates (W. S. Johnson, B. Gastambide, and 
R. Pappo, J. Am. Chem. Soc., 79, 1991 (1957)). 

Mercuric acetate on reaction with enol acetates and 
enol ethers gave a-acetoxymercuriketones which were 
shown to be intermediary in the Treibs-Bast reaction, in 
which a ketone is converted to an a-acetoxyketone by 
heating with mercuric acetate. For instance cyclohexanone 
enol acetate on reaction with an aqueous solution of mer- 
curic acetate gave 2-acetoxymercuricyclohexanone, which 
could also be produced by heating cyclohexanone with 
mercuric acetate. The physical properties and reactions 
of several a-mercuriketones were studied revealing that 
a-chloromercuriketones absorb ultraviolet light at 230 my 
(€ = 10,000 to 20,000). 


SECTION II 


The pyrolysis of mono- and bi-cyclic a-acetoxyketones 
to give a,8-unsaturated ketones was developed into a useful 
synthetic procedure; for instance 2-acetoxycyclohexanone 
was converted in 90.5% yield to A*-cyclohexenone. Iso- 
merization of the product in the presence of carbon was 
avoided by conducting the pyrolysis in a specially designed 
low pressure, recycling apparatus in which no carboniza- 
tion of the pyrolysis column occurred. The pyrolysis of 
a@ -acetoxyketones in the steroid ring system was also 
studied; however, only 50% conversion to a,f8-unsaturated 
ketones could be realized. 


SECTION II 


The displacement of bromine from 2 a-bromocho- 
lestane-3-one by potassium acetate in refluxing acetic acid 
has been shown by the degradative studies of L. F. Fieser 
and M. A. Romero, J. Am. Chem. Soc., 75, 4716 (1953) to 
give a 1:1 complex of 2a and 4a -acetoxycholestane-3-one. 
In the present work the displacement of bromine from 2a- 
bromocholestane-3-one by tetramethylammonium acetate 
in acetone gave a ketoacetate which had properties similar 
to those reported by J. C. Sheehan and W. F. Erman, J. 
Am. Chem. Soc., 79, 6050 (1957) for a compound to which 
the structure 38-acetoxycholestane-2-one had been as- 
signed, however, without rigorous proof. The unequivocal 
synthesis of six isomeric keto acetates, 2a-, 28-, 4a-, 
and 48-acetoxycholestane-3-one and 3a- and 38-acetoxy- 
cholestane-2-one, proved the structure of the 1:1 complex 
acetate by synthesis, proved the correctness of Sheehan’s 
structural assignment for 38-acetoxycholestane-2-one, 
and helped to clarify the work of Ruzicka, Pl. A. Plattner, 
and R. Aeschbacher, Helv. Chim. Acta, 21, 866 (1938) who 
reduced the 1:1 complex acetate and isolated three of the 
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possible four hydroxyacetates, which were oxidized to 
acetoxyketones. Structural assignments for some of the 
compounds Ruzicka isolated have been made. The syn- 
thesis of the six keto acetates was achieved by cleaving 
the appropriate epoxides with acetic acid to the diaxial 
hydroxyacetates, which were oxidized by Jones’ reagent to 
the axial acetoxyketones. These were epimerized in dilute 
acid to the equatorial acetoxyketones. An alternative 
synthesis of 28-acetoxycholestane-3-one was developed: 
Epoxidation of the enol acetate of cholestanone gave 2a, 
3a-oxido, 38-acetoxycholestane which on heating above the 
melting point smoothly rearranged to the axial acetoxy- 
ketone. 


SECTION IV 


A study of the nuclear magnetic resonance spectra of 
the six keto acetates, 2a-, 28-, 4a-, and 48-acetoxycho- 
lestane-3-one and 3a- and 38-acetoxycholestane-2-one 
revealed that the coupling constants between the proton on 
the carbon bearing the acetoxy group and the 8-proton(s) 
were about twice as large as any previously reported, 
namely Jae and Jee = 4 to 7.4 c.p.s. and Jaa= 11.6 to 13.1 
c.p.s. An attempt was made to correlate the angular de- 
pendence of the coupling constant as well as the perturbing 
influence of the carbonyl group with the observed values 
of J. 

The chemical shift of the acetoxy methyl protons did 
not vary appreciably with conformation of the acetoxy 
group; however, in any given pair of epimeric acetoxy- 
ketones the peaks associated with the axial proton bound to 
the carbon bearing the acetoxy group fell at higher field 
than the peaks associated with the equatorial proton, but 
often by only 2-3 c.p.s. 

The n.m.r. spectrum of 2-chlorocyclohexanone re- 
vealed a conformational solvent effect; the equatorial con- 
formation of the chlorine atom was preferred in the polar 
solvent acetonitrile and the axial conformation in the non- 
polar solvent carbon disulfide as revealed by the observed 
coupling constants for the proton on the carbon bearing the 
halogen atom and the adjacent protons. 

Microfilm $2.50; Xerox $8.40. 183 pages. 


CHEMISTRY, PHARMACEUTICAL 
THE ISOLATION AND STRUCTURE 
ELUCIDATION OF VERATRUM ALKALOIDS 
(L. C. Card No. Mic 60-3203) 
Norbert Gruenfeld, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Associate Professor S, Morris Kupchan 


1, The Hypotensive Principles of Cryptenamine 





Cryptenamine is a therapeutically useful hypotensive 
alkaloidal preparation obtained from Veratrum viride by a 
nonaqueous benzene-triethylamine extraction procedure. 
Crytenamine has been reported to have a more favorable 








ratio of emetic to hypotensive dose than other veratrum 
preparations, and the advantageous ratio has been attrib- 
uted to the presence of new hypotensive alkaloids. Cryp- 
tenamine was fractionated with the aid of partition column 
chromatography, adsorption column chromatography, and 
paper partition chromatography. The known hypotensive 
alkaloids protoveratrine A, protoveratrine B, germitrine, 
neogermitrine, germerine, and germidine were isolated. 
In addition, the relatively nonhypotensive alkaloids jervine, 
rubijervine, isorubijervine, and an apparently new non- 
carbonyl alkamine were obtained. Paper chromatographic 
evidence suggesting the presence of the hypotensive alka- 
loids germbudine and neogermbudine and the relatively 
nonhypotensive veratramine was also obtained. 


2. The Structure of Germbudine 


Structure I has been assigned to germbudine, a minor 
hypotensive diester alkaloid of Veratrum viride. Oxidation 
of germbudine with periodic acid and subsequent alkaline 
hydrolysis afforded the known germine 15-({)-2'-methyl- 
butyrate (III). Chromic acid titration indicating the pres- 
ence of three secondary hydroxyl groups confirmed the 
Cs,Cis diester structure (I) of germbudine and established 
germbudine as a diastereoisomer of neogermbudine (II). 








3. The Structure of Sabadine 


Sabadine is a minor alkaloidal constituent of 
Schoenocaulon officinale (Sabadilla). Sabadine has been 
reported to be the monoacetate ester of the alkamine 
neosabadine (assigned molecular formula C27H430,N). 
Sabatine was reported as another alkaloidal constituent of 
Sabadilla and a monoacetate ester of sabine (assigned the 
molecular formula C27H4s_470;N). The identity of sabadine 
and sabatine has been established and a C27H4sO,N molec- 
ular formula for the alkamine has been confirmed by 
analysis of crystalline ester derivatives. The names 
sabadine (for the monoacetate) and sabine (for the 
alkamine) are preferred on historical grounds. 








Ge 
+ R © (@)-threo CHs-CH-C - C- 
OH OH © 


VI. Ry © Re = Rg © CHsCO 


VII, Ry = Re = CHsCO; Ry = # 
CHs 


11, Rn © (Q)-erythro Ciis-CH-¢ - c- 
on on 6 


VITI. Ry © Re = Rg = H 


The following experimental results are in agreement 
with proposed structures IV for sabine and V for sabadine. 
Acetylation of sabadine with acetic anhydride - pyridine 
gave sabine triacetate (CssHs:0.0N, m.p. 221-222° dec.). 
Acetylation with acetic anhydride - perchloric acid yielded 
sabine orthoacetate triacetate (VI, CssHs:OioN, m.p. 255- 
257° dec.). Methanolysis of VI resulted in sabine ortho- 
acetate diacetate (VII, CssHsgO,N, m.p. 274-275° dec.). 
Hydrolysis of VI with methanolic potassium hydroxide 
gave sabine D-orthoacetate (VIII, C2,H,s0,N, m.p. 172- 
175° dec.). Chromic acid oxidation of VII yielded a ketone 
CssH47O,N, m.p. 255-258° dec.) which was converted to an 
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a,B-unsaturated ketone (AEtOH 238 mu) on alkaline 


treatment. 

These results and the periodic acid consumption of 2 
mole equivalents for sabine and 1 mole equivalent for both 
sabadine and sabine D-orthoacetate support the indicated 
C-D-E system of sabine and the presence of a disecondary 
vic-glycol group in ring A. Tentative assignments of the 
glycol group of sabine at Cs,C4 and of the acetate group of 
sabadine at Cs are suggested on the basis of biogenetic 
analogy to other veratrum alkaloids. 
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SYNTHESIS OF 4-AZASTEROIDS 
OF MEDICINAL INTEREST 


(L. C. Card No. Mic 60-2923) 


Chien Li Huang, Ph.D. 
University of Maryland, 1960 


Supervisor: Associate Professor Norman J. Doorenbos 


Cancer is responsible for the deaths of more than 
1,000,000 people in the world each year. Chemotherapy 
has been a useful tool for the treatment of patients with 
inoperable cancer. The most useful drugs have been meta- 
bolic antagonists, alkylating agents, and steroids. 

Steroid hormones are believed to be the leading factor 
that influences the growth of tumors and the most common 
cancers, such as breast and prostate. Two leading cancer 
investigators have predicted that the most useful cancer 
chemotherapeutic agents in the future will be synthetic 
steroids. 

This investigation had as its goals (a) the development 
of synthetic methods for preparing 4-azasteroids (steroids 
in which the carbon atom at position 4 was replaced with a 
nitrogen atom), and (b) the synthesis of 4-azasteroids in 
the cholestane and androstane series for studies as cancer 
chemotherapeutic agents and for evaluation of their other 
biological and pharmacological properties. 

Nineteen new 4-azasteroids are presented in this thesis. 
Most of these new steroids have been submitted for bio- 
logical screening in quantities of two grams or more, but 
the biological data is not available at this time. 

For reasons of economy, procedures were first de- 
veloped in the cholestane series and then applied to the 
androstane series. 5-Oxo-3,5-seco-4-nor-3-cholestanoic 
acid (II), and 17beta-hydroxy-17alpha-methyl-5-oxo-3,5- 
seco-4-nor-3-androstanoic acid (III) were prepared by 
oxidation of cholestenone and 17alpha-methyltestosterone 
respectively. Windaus’ potassium permanganate oxidation 
was used at first. The yields were increased from 20% to 
51% by the introduction of a barium salt purification pro- 
cedure. Ozone, obtained from a Walsbach T-23 laboratory 
ozone generator, was later used for the oxidation and gave 
87% yields. These acids were reacted with ammonia, 
methylamine, benzylamine, and ethanolamine at 140-180°. 
Only one of the eight products, which were lactams, had 
been previously prepared. The unsaturated lactams pre- 
pared by reaction with ammonia could have a double bond 
at position 4 or 5. Ultraviolet spectrum shows a peak at 
230-235myu. The location of the double bond has tentatively 
been assigned to position 5. 





Each lactam was successfully reduced to the corre- 
sponding 3-desoxy steroid by lithium aluminum hydride. 
One of these 3-desoxy steroids was reacted with methyl 
iodide to yield 4-aza-4-(beta-hydroxyethyl) -5-cholestene 
methiodide. 

4-Aza-17beta-hydroxy -17alpha-methyl-5-androsten-3- 
one was reduced with hydrogen in acetic acid in the pres- 
ence of a platinum catalyst. On the basis of evidence pre- 
sented in the literature for the steric course of the 
reduction of steroid-5-enes, the product has been tenta- 
tively identified as 4-aza-17beta-hydroxy-17alpha-methyl- 
androstan-3-one. 

Ketoacid (III) was reacted with hydrogen and ammonia 
at an elevated temperature to prepare a mixture of 
epimers. This is the first application of reductive alkyla- 
tion to the synthesis of azasteroids. The epimers were 
separated chromatographically on alumina. 

Analyses, corrected melting points, specific rotations, 
and infrared spectra are reported for the steroids de- 
scribed in this thesis. 
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THE SOLUBILITY OF SEVERAL GASES 
IN SOME ALIPHATIC ALCOHOLS 


(L. C. Card No. Mic 60-2722) 


Franklin Lee Boyer, Ph.D. 
Vanderbilt University, 1960 


Supervisor: Louis J. Bircher 


Present theory of solubility of non-electrolytes is 
capable of predicting the mutual solubility of non-polar 
compounds with but few exceptions. However, the theory 
is not adequate to handle liquid-liquid solutions involving 
highly polar compounds of gas-liquid solutions involving 
either polar or non-polar components. In the field of gas- 
liquid solubility much more data exist dealing with gas 
solubility in non-polar liquids than exist dealing with gas 
solubility in polar solvents. 

In this study the solvent capacity of a group of polar 
solvents, the alcohols, for a series of inert gases has been 
measured. An attempt is made to relate in so far as pos- 
sible, the solubility observed to some property or proper- 
ties of the pure components. 

Using a modified Van Slyke-Neill blood gas apparatus, 
the solubilities of nitrogen, argon, methane, ethylene and 
ethane were measured in the normal primary alcohols 
methanol, ethanol, propanol, butanol, pentanol, hexanol, 
heptanol and octanol at 25°C. and one atmosphere pressure. 
The solubility of the same gases was measured in propanol, 
butanol, pentanol and octanol at 35°C. and one atmosphere 
pressure. The solubility was calculated at 35°C for the 
other four alcohols studied. Our data and calculated quan- 
tities are summarized in Table L 

It was found that the solubility of each gas in the alco- 
hols could be expressed by means of the equation, log x2 = 
a +b log C, where xz is the mole fraction solubility, C is 
the number of carbon atoms in the alcohol chain and a and 
b are constants characteristic of each gas. 
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The relationship between the square root of the internal 
pressure of the solvent alcohol and the logarithm of the 
mole fraction solubility for the gases was shown to be 
linear over the range of internal pressures. The negative 
slope of these lines was, however, larger (less negative) 
than the slopes obtained for the same gases in non-polar 
solvents. This was because the solubilities were larger 
than would be predicted from a knowledge of the internal 
pressures of the alcohols and some knowledge of the solu- 
bility of the gases in non-polar compounds. This fact in- 
dicated that the polarity of the alcohol does not have as 
great effect on the gas solubility as the internal pressure 
of the alcohols would indicate. 

The solubility of the gases in the alcohols increased 
with increasing force constants of the gas. This is be- 
lieved to be caused by the fact that the solute is becoming 
more like the solvent as the solute force constant in- 
creases. » 

The entropy of solution S2 - Sg from gas at one atmos- 
phere to solution at the equilibrium concentration was 
estimated using S2 - Sg = 2.303 R dlog x2 /dlog T and the 
assumption that Henry’s Law was obeyed at the small 
concentrations measured. These estimates of the entropy 
reveal the entropy of solution for gases in alcohols in- 
creases with decreasing gas force constants and decreasing 
alcohol internal pressure. This observation is in line with 
the behavior of gases in non-polar solvents. The entropy 
of solution is positive when there is an increase in solu- 
bility as the temperature increases. It was found that the 
entropy of solution was positive for nitrogen in all of the 
alcohols and for argon after the fourth member of the 
alcohol series had been reached. 

It was concluded that the “molecular bubble” model 
recently proposed by J. H. Hildebrand qualitatively explains 
the phenomena observed in the present work. The in- 
crease in solubility of gases in the order nitrogen, argon, 
methane, ethylene, ethane is a result of the force constant 
of the solute molecule becoming more like the solvent 
molecule. The increase in solubility of a gas with in- 
creasing alcohol molecular weight is due to the internal 
pressure or force constant of the solvent becoming more 
like the solute. The increase in entropy experienced for 
nitrogen in all the alcohols and argon in the last five 
alcohols was due to the increased freedom and uncertainty 
of position of the solvent molecules around this “molecular 
bubble” of low force constant. 


TABLE I 


Solubilities of Gases? and Entropys of Solution 
in Alcohols at 25°C. and 1 Atm. Pressure 





T 
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€/°T 91.5 | 124 | 136.5 205 230 
| . i 





8. | | 
(cal/cc)* xA10*) S2-Sg| x10) S2-Sg) x10*) Sz-SE|xA10*) S,-S_ x10") 8,-Sy 








CH;OH ; 5.73 | 4.15 -3.82| 8.67 -8. 43.9 -27.68| 40.5°> -24.18 
C,H,OH . , 5.73 | 6.18 -1.27| 12.8 -7.64| 59.7 -23.23| 68.6 -21.64 
C3HyOH 8 | 4. 5.73 | 7.82 -0.32) 16.1 -7.00) 74.6 -21.0 | 90.0 -20.05 
C4HeOH r . 6.04 | 9.23 -0.95 19.1 -6.36| 87.1 -19.41/109  -18.77 
CsH,,0H y : 6.36 |10.5 -2.23| 21.5 -6.04| 96.4 -18.46/126 -17.50 
CeH30H y / 6.36 |11.6 -2.86) 23.4 -5.73| 108.4 -17,50/ 143 -16.55 
CyH OH ' . 6.36 |12.6 -3.50| 26.0 -5.41/ 118.0 -16.86/159 -15.91 
CeH OH ' ’ 6.36 


13.7 -4,14) 28. 5.73) 126.8 -15.91 | 173 -15.27 
*Calculated from equation log x2 =a +b log C 
>Measured solubility 
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THE CHEMICAL SHIFTS OF THE 
ALKYL DERIVATIVES 


(L. C. Card No. Mic 60-3054) 


James R. Cavanaugh, Ph.D. 
Columbia University, 1960 


A complete set of accurate data of the chemical shifts, 
as measured in the infinitely dilute solution in Carbon 
Tetrachloride, of the common derivatives of the Methyl, 
Ethyl, Propyl and Isopropyl compounds is presented, in- 
cluding a detailed analysis of the Propyl group spectra. 
The results are discussed in terms of the electronega- 
tivity and the magnetic anisotropy of the substituent groups 
and of the effect of the Carbon-Carbon bond in these com- 
pounds. The present study confirms the previously found 
correlation of the Methyl derivative shifts and of the in- 
ternal shifts of the Ethyl derivatives with the electronega- 
tivity of the substituent. It is also shown that a possible 
magnetic anisotropic effect of the substituent is unable to 
account for the observed results and it is indicated that no 
such effect is present in these compounds. The data on the 
Ethyl, Propyl and Isopropyl derivatives can be explained 
on the basis of a contribution to the chemical shift of the 
a, 8 and ¥ protons due to the Carbon-Carbon bond, which 
is dependent on the substituent at the Carbon atom which 
can be related to the size of the substituent group. 

Microfilm $2.50; Xerox $4.00. 75 pages. 


KINETICS OF BLEACHING IN COLORED KCl 
(L. C. Card No. Mic 60-3332) 


Donald Ernest Chittick, Ph.D. 
Oregon State College, 1960 


Major Professor: Allen B. Scott 


A need has existed for a more quantitative treatment of 
photochemical reactions occurring in the solid state. In 
the case of alkali halides containing color centers, some 
work has been done for optical bleaching of F centers in 
sodium chloride colored by X-rays although relatively 
little quantitative work has been done for additively 
colored crystals. Crystals colored by X-rays contain 
“holes” whereas additively colored crystals do not. Hence 
bleaching in additively colored crystals follows a different 
mechanism from X-rayed crystals. Photochemical studies 
in the solid state also present the problem of concentration 
gradients which result from unequal light absorption 
throughout a sample. 

In the present work bleaching rates for additively 
colored KCl crystals are studied. Bleaching rates are 
obtained at 50, 75, 100, 125, and 150°C. Differential equa- 
tions describing the bleaching process in terms of a simple 
model are set up and solved by a combination of numerical 
and graphical methods. These solutions give bleaching 
rates in good agreement with experiment at all tempera- 
tures studied except at 75°C. The reasons for lack of 
agreement between theory and experiment at 75°C are not 
known. L[llustrations are given of the importance of taking 
into account the concentration gradients which result 
during bleaching. Such considerations are particularly 
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important whenever light transmission is used to follow 
the kinetics of a reaction. 
Microfilm $2.50; Xerox $4.20. 79 pages. 


ELECTRONIC STRUCTURE OF THE 
GROUND STATE OF THE LITHIUM 
HYDRIDE MOLECULE 


(L. C. Card No. Mic 60-2812) 


Darrell Delmar Ebbing, Ph.D. 
Indiana University, 1960 


A set of orbitals in elliptical coordinates has been used 
as basis in a self-consistent field configuration interaction 
(SCF-CI) study of the electronic structure of the ground 
state 3") of the lithium hydride molecule. The results of 
each configuration interaction calculation have been ana- 
lyzed into contributions to the inner-shell and outer-shell 
correlation energies and in this way the importance of 
various orbitals is studied and related to correlation 
effects. The importance of various configurations is also 
studied and it is found that those configurations are most 
important which have either the inner-shell molecular 
orbital or the valence shell molecular orbital doubly oc- 
cupied. In contradiction to second-order perturbation 
theory, it is found that some singly-excited configurations 
are very important. 

The best energy obtained, using 53 configurations 
formed from a basis of 7 o and 3 7 orbitals, is -8.04128 
Hartrees at an internuclear separation of 2.99 Bohr radii. 
The dipole moment was calculated to be 5.96 Debyes. 

It is concluded that the SCF-CI approach lends itself 
well to the study of the electronic wave function of a mole- 
cule and provides a CI expansion which is rather rapidly 
convergent. Microfilm $2.50; Xerox $4.60. 88 pages. 


CRYSTAL STRUCTURE STUDY OF 
2-METHYL-8-HYDROXYQUINOLINE-5- 
SULFONIC ACID 


(L. C. Card No. Mic 60-2816) 


Sujit Kumar Ghosh, Ph.D. 
Indiana University, 1960 


The crystal structure of 2-methyl-8-hydroxyquinoline- 
9-sulfonic acid has been studied by means of X-ray diffrac- 
tion. The diffraction data showed that the unit cel] is 
monoclinic with a = 19.27 A, b = 8.34 A, c = 7.21 A and 
6B = 105° 12". The systematic extinctions observed on the 
Weissenberg photographs are consistent with the space 
group P2,/a with four molecules per unit cell. 

X-ray intensity data were obtained from equi-inclina- 
tion Weissenberg photographs. The intensities of the 
reflections on the Weissenberg pictures, have been meas- 
ured by comparison with specially prepared intensity 
strips. A total of 1104 unique reflections were observed 
with another 150 reflections absent or too weak to be ob- 
served. After correction for generalized Lorentz, polari- 
zation and time factors, the intensities were brought to an 





absolute scale by Wilson’s method and the observed struc- 
ture factors were then computed. 

Attempts were made to deduce a possible trial structure 
in several ways. The “x”, “y”, “z” parameters of the 
sulfur atom were deduced from the Patterson projection 
on the (010) plane and a Harker section at v = 1/2. 

The most intense reflection was from the (314) plane. 
Three possible trial structures were deduced from the 
Patterson section through (314) plane. The three possible 
trial structures have nearly the same correlation coeffi- 
cient, R. 

Fourier projection upon (010) plane were used to deter- 
mine the “x”, “y”, “z” parameters of the atoms. 

Finally, Harker-Kasper inequalities were applied to the 
(hOL) data in an attempt to determine the signs of the 
structure factors directly. 

Microfilm $2.50; Xerox $3.00. 55 pages. 


AUTOXIDATION OF THE SATURATED 
ALIPHATIC DIESTERS 


(L. C. Card No. Mic 60-2641) 


Henry Gisser, Ph.D. 
Temple University, 1952 


This report describes an investigation of the thermal 
oxidation of the saturated diesters of adipic acid. The 
oxidation kinetics exhibit the following characteristics: 

a) In the very early stages of oxidation (before appre- 
ciable hydroperoxide decomposition takes place) the rate 
of oxygen consumption, calculated per mole of ester, is 
proportional to the square of the ester concentration. 

b) As oxidation proceeds, the rate of oxidation in- 
creases to a maximum value and remains constant, At 
this stage, the rate of oxygen consumption is proportional 
to the square root of the ester concentration (when the 
extent of oxidation is still small) so that the concentration 
of ester has changed very little from the original. 

Oxidation mechanisms were proposed which explain the 
observed kinetics. These mechanisms assume that thermal 
activation leads to a high energy ester molecule which 
combines with oxygen yielding hydroperoxide via an energy 
chain, and that hydroperoxide then decomposes into free 
radicals which results in chain branching and further oxi- 
dation via a free radical chain. 

Experimental evidence is given indicating that hydro- 
peroxide concentration is independent of ester concentra- 
tion (after a short period of oxidation) and that hydroper- 
oxide concentration reaches a maximum and then slowly 
falls off probably approaching a steady state. 

The distance of the tertiary carbon atom from the ester 
group exerts a considerable effect on the oxidation rate, 
the rate decreasing as the distance is decreased. Thus the 
adipates of a substituted alcohols are quite stable (oxidize 
at slightly lower rates than the n-alkyl adipates) those 
from § substituted alcohols are of intermediate stability, 
while adipates of y or 6 substituted alcohols oxidize 
readily. 

Activation energies for oxidation of several esters 
were determined in the neighborhood of 110°C. The values 
for the initial oxidation (energy chain) are considerably 
higher than those for steady oxidation (free radical chains 
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resulting from hydroperoxide decomposition) and reflect 
the differences in alcohol structure with respect to the 


position of the tertiary carbon atom. 
Microfilm $2.50; Xerox $4.80. 91 pages. 


KINETICS OF THE UNCATALYZED, ALKALINE 
DECOMPOSITION OF HYDROGEN PEROXIDE. 


(L. C. Card No. Mic 60-2869) 


Trice Walter Haas, Ph.D. 
Iowa State University of Science and Technology, 1960 


Supervisor: Frederick R. Duke 


The rate equation for the homogeneous, uncatalyzed 
decomposition of hydrogen peroxide in basic solutions is 
shown to be of the form: 


- 1202) - _ (HO;) (A202) 


A maximum in the rate is predicted by this equation when: 
(HOz) = (H2Oz2) 


This maximum is actually found where predicted. The 
specific rate constant is 2.65 + 0.4 and 0.95 7 0.01 at 35 
and 15°C respectively. The activation energy is 9 + 1 
kcal/mole. The mechanism suggested is: 


H202 + OH™ = HO: + H20 (1) 


4 ° —- OH-+02+H20 (2) 


H 

Reaction Z is rate controlling. 

Evidence is givento showthat the reaction studied is ac- 
tually homogeneous and that harmfulimpurities are absent. 

Some information is also given on the catalysis of this 
decomposition in basic solution by iron, copper, lead, 
arsenic, and zirconium, and chloride and iodide ions. 
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PREPARATION AND PROPERTIES OF 
CRYSTALLINE POTASSIUM CHLORIDE 
CONTAINING TRIVALENT CATION IMPURITIES 


(L. C. Card No. Mic 60-3342) 


Marian Elizabeth Hills, Ph.D. 
Oregon State College, 1960 


Major Professor: Dr. Allen B. Scott 


Large single KCl crystals were grown from melts to 
which trivalent metal chlorides (chiefly GdCls, DyCls, 
SmCl;, and YCls) had been added. Some of the crystals 
contained white sections. The ionic conductivity of pure 
KCl and of gadolinium doped KCl was measured. The 
ultraviolet absorption spectra of the crystals were meas- 
ured, The crystals were colored, both by additive colora- 
tion and by irradiation with x-rays, and the ultraviolet and 
visible absorption spectra measured. 





It was found that: 


1. The chlorides of dysprosium, gadolinium, samarium, 
and yttrium were only very slightly soluble in KCl 
single crystals at room temperature. The solu- 
bility was probably less than 10” ions per cc 
crystal. 


The ionic conductivity of doped crystals containing 
opaque sections differed markedly from that of pure 
KCl while that of colorless ones (ones not containing 
white sections) did not. 


. Additively colored crystals, both pure and doped, 
occasionally showed a slight absorption band or 
shoulder at about 340 millimicrons. 


The added impurities did not give rise, at room 
temperature, to any new resolved bands in the 
visible region in colored crystals; however, in 
some instances the F band was broadened. 


The ultraviolet absorption spectra (room tempera- 

ture) of x-ray colored, doped crystals often exhibited 

a broad band at approximately 325 millimicrons. 
Microfilm $2.50; Xerox $4.60. 87 pages. 


THE KINETICS AND MECHANISM 
OF THE REACTION BETWEEN 
SULFUR AND N-(4,4'-DIMETHOXY- 
BENZOHYDRILIDENE) BENZ YLAMINE 


(L. C. Card No. Mic 60-2977) 


George Richmond Huddleston, Jr., Ph.D. 
Louisiana State University, 1960 


Supervisor: Professor Hulen B. Williams 


The reaction between elemental sulfur and a Schiff base, 
N-(4,4'-dimethoxybenzohydrilidene)benzylamine, 
(CH3-O-CgH, )2C=N-CH2-CgHs, was studied over the tem- 
perature range 100° to 210°C. Reactions were carried out 
on bulk mixtures of the two in sealed test tubes. Tempera- 
ture of the reaction mixtures was controlled by an aluminum 
block heater which was thermostatically controlled at the 
desired temperature. 

Concentrations of the known products were determined 
on solutions of the reaction mixtures in benzene or carbon 
disulfide. The known products were p,p'-dimethoxythio- 
benzophenone, (CHs-O-C.gH,)2C=S; benzonitrile, CsHsC=N; 
and hydrogen sulfide, H2S. The thioketone concentration 
was determined by its characteristic absorption at 590 mu. 
Hydrogen sulfide concentrations were determined in two 
ways: (1) by reaction of the dissolved H2S with excess 
silver nitrate and determination of the excess with am- 
monium thiocyanate, (2) by absorbing the liberated H2S 
and determining the amount absorbed. Method (1) required 
a correction for the amount of thioketone since this sub- 
stance also reacts with silver nitrate. Method (2) gave 
very low values for H2S indicating that free hydrogen sul- 
fide was not readily liberated from the reaction mixture. 
Benzonitrile concentrations were determined by a vapor 
chromatographic method. 

The rate of thioketone formation was shown to have first 
order dependence on reagent concentration over the temper - 
ature range studied and tohavea first order dependence on 
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sulfur concentration between 150° and 210°C. The order 
of dependence on sulfur concentration was observed to be 
1/2 at temperatures below 150°C. Pseudo first order rate 
constants were determined at several temperatures by 
studying the rate of appearance of thioketone in mixtures 
where sulfur concentration was constant at the saturation 
point. Temperature dependence studies showed an acti- 
vation energy of 29.5 kcal/mole. Entropy of activation 
was calculated from the Eyring equation as -11 e.u. and 
free energy of activation was 34.5 kcal/mole. 

Two additional products of reaction were observed but 
not identified. One product occurring in small amounts 
was soluble in aqueous sodium hydroxide. The other oc- 
curred in amounts approximately the same as the thio- 
ketone. The second product was isolated as a white powder 
readily soluble in benzene, carbon disulfide and dilute 
aqueous hydrochloric acid. Carbon disulfide solutions of 
the product were colorless initially but within a few hours 
developed the deep blue color, characteristic of the thio- 
ketone. Benzene solutions did not show this behavior. On 
the basis of infrared absorption spectra, this product was 
assigned a structure containing a heterocyclic ring. 

A free radical mechanism was proposed for the reac- 
tion between sulfur and the Schiff base. Diradicals of 
sulfur from opened Sx, rings attack the benzylic hydrogens 
of the reagent. Rearrangement of the resulting free radi- 
cals and further reaction with sulfur radicals in logical 
steps were used to explain formation of known products. 
The opening of the S, ring was attributed to thermal acti- 
vation at higher temperatures and to activation by inter- 
action of the nitrogen group of the Schiff base with the 
sulfur ring. At lower temperatures the thermal activation 
was considered negligible and this was suggested as an 
explanation for the apparent change of order of dependence 
on sulfur concentration below 150°C. 
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ION-EXCHANGE ELUTION SEQUENCES 
WITH CHELATING ELUANTS 


(L. C. Card No. Mic 60-2871) 


Dean B. James, Ph.D. 
Iowa State University of Science and Technology, 1960 


Supervisor: Dr. J. E. Powell 


The ion-exchange elution sequences were established 
for some divalent and trivalent ions in elutions with those 
eluants commonly used for the separation of macroquanti- 
ties of the rare-earth elements. Complete elution se- 
quences are given for elutions with ethylenediaminetetra- 
acetic acid (EDTA), N-hydroxyethyl-N,N',N'-ethylenedi - 
aminetriacetic acid (HEDTA) and citric acid; partial 
elution sequences are given for elutions with nitrilotri- 
acetic acid (NTA) and diethylenetriamine-N,N,N',N',N''- 
pentaacetic acid (DTPA). These sequences were used to 
suggest improvements in the technology associated with 
the separation of the rare-earth elements by ion exchange 
chromatography. The character of the HEDTA cation 
which absorbs on cation-exchange resin in the hydrogen- 
ion form was determined. 

A theory is presented which qualitatively describes 





certain phenomena associated with these sequences. The 
order of elution of the sequence of trivalent metal ions was 
found to shift with respect to the sequence of divalent metal 
ions when the pH of the EDTA eluant was changed. How- 
ever, no shift was observed when the pH of the HEDTA 
eluant was changed. It was also shown that the order of 
the sequence of the trivalent ions with respect to the se- 
quence of the divaient ions is dependent upon the total mole 
fraction of divalent ions in the separating mixture. These 
results are qualitatively predicted by the theory that is 
presented. 

_ The separation of a mixture of zinc and thulium with 
0.015M EDTA, raised to a pH of 8.0, was studied quantita- 
tively. The ten association constants and the resin equilib- 
rium constant that are required for a description of this 
system were determined with an ionic strength of 0.015. 
The theory that is presented uses these constants and cer- 
tain measurable quantities to predict the order of the elu- 
tion of zinc and thulium. In order to obtain results which 
are consistent with observation an empirical correction is 
required because of large errors in several constants. 
Until methods are developed for determining these con- 
stants with a greater degree of accuracy, the theory can- 
not be used to predict the efficiency of separations. How- 
ever, the theory is of qualitative value as an aid in the 
description of the elution of polyvalent cation mixtures 
with chelating eluants. 

Several metal-chelate compounds were prepared and 
their properties studied. Cadmium acid N-hydroxyethyl- 
N,N',N'-ethylenediaminetriacetate was found to be an ex- 
cellent primary standard for both chelometry and alkalim- 
etry. Microfilm $2.50; Xerox $5.00. 96 pages. 


GAMMA RADIOLYSIS OF CARBON-14 
LABELED ISOBUTANE 


(L. C. Card No. Mic 60-2873) 


Joseph Kivel, Ph.D. 
Iowa State University of Science and Technology, 1960 


Supervisor: Adolf F. Voigt 


The decomposition of liquid and gaseous carbon-14 
labeled isobutane by cobalt-60 gamma radiation was inves- 
tigated. A gas phase chromatograph and proportional 
counter were utilized to determine the yields and radioac- 
tivity yields, respectively, of the low molecular weight 
radiation products. 

Isobutane-1-C™ and isobutane-2-C™ were irradiated at 
a total dose of 2.7 x 10’ rads. Substitution of one labeled 
compound for the other changed the activity yields of sev- 
eral of the radiation products. 

The major product of the radiolysis of isobutane was 
hydrogen. Propane, isobutene, propylene, neopentane, 
n-butane, ethane, isopentane, ethylene and acetylene, in 
order of decreasing yields, were the other radiation 
products. 

Radioactivity was not observed in the methane product 
when isobutane-2-C™ was irradiated. The methane yield, 
based on radioactivity measurements, in isobutane-1-C™ 
was about one-third of the yield determined by thermal 
conductivity measurements. The yield of radioactive 
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ethane produced by the radiolysis of isobutane-1-C™“ was 
considerably greater than the yield from isobutane-2-C™, 
although the ethylene yield was unaffected by a change in 
position of the carbon-14 atom. 

The activity yields of propane and propylene from the 
irradiation of isobutane-2-C™ were about 1.5 times as 
great as the corresponding yields for the radiolysis of 
isobutane-1-C“*. Propyne was not observed as a radiation 
product. 

The isobutene yield was unaffected by a change in the 
position of the labeled atom. The only other four carbon 
atom compound observed as a product of the radiolysis 
was n-butane. The amount of neopentane produced by the 
radiolysis of isobutane was considerably greater than the 
amount of isopentane. 

Mechanisms for the formation of several of the radia- 
tion products were postulated on the basis of the above 
observations. In addition, the effects of temperature on 
the yields of hydrogen and methane were investigated. 

A comparison of the radiolysis yields with mass spectral 

data showed that hydrogen and methane were produced by 

both thermal and temperature independent processes. 
Microfilm $2.50; Xerox $4.00. 75 pages. 


THE PHYSICAL CHEMISTRY OF 
NON-IONIC SURFACE-ACTIVE AGENTS 


(L. C. Card No. Mic 60-2689) 


Ralph Carter Little, Ph.D. 
Rensselaer Polytechnic Institute, 1960 


Supervisor: Sydney Ross 


The concept of hydrophile-lipophile balance of a 
surface-active agent was used as an index of its molecular 
structure, in order to investigate the influence of struc- 
ture on the physicochemical behavior of such agents. The 
HLB concept, however, has been so ill-defined that its 
implications had first to be made clear. The experimental 
results revealed a correlation between HLB at critical 
micelle concentration (C.M.C.), both in aqueous and non- 
aqueous solution; the correlation extends, however, only 
for a homologous series or otherwise related family of 
agents. 

The measurement of vapor pressure lowering of agents 
in non-aqueous solution has led to an analysis of the com- 
positions of such solutions in terms of single solute mole- 
cules and aggregated micelles. In addition, information 
about the average size of the micelle has been found in the 
solution at concentrations slightly above the C.M.C.; these 
micelles break down into smaller aggregates at higher 
concentrations. The temperature coefficient of micelliza- 
tion, measured for a few systems, leads to an estimate of 
the entropy change of a single molecule on entering the 
average micelle; these changes of entropy are shown to be 
greater for the smaller micelles, indicating that they are 
more tightly bound together than the larger micelles. 

Microfilm $2.50; Xerox $5.60. 111 pages. 





THE VIBRATIONAL SPECTRA OF 
HYPOPHOSPHOROUS ACID AND ITS SALTS 


(L. C. Card No. Mic 60-2709) 


Roland William Lovejoy, Ph.D. 
Washington State University, 1960 


This investigation has dealt with the molecular vibra- 
tions of crystalline hypophosphorous acid and several 
hypophosphite salts of the alkali and alkaline earth metals. 

The infrared absorption spectra of crystalline H;PO2 
and the hypophosphite salts were obtained by forming thin 
films of the pure materials on polished NaCl or KBr 
plates which were then mounted in a suitable low tempera- 
ture cell. In this manner the infrared spectra of HsPO2, 
NaH2PO2, KH2PO2, NH,(H2POz2) and Ca(H2PO2)2 were 
obtained in the spectral region 4000-400 cm™* and at the 
following temperatures: 25°C., -80°C. and -180° or -190°C. 
To facilitate the vibrational assignment of the hypophos- 
phite ion in these compounds the following deuterated 
compounds were synthesized: DsPO2z, NaD2PO2, KD2POz, 
NH,(D2POz2) and Ca(D2POz2)2. Their infrared spectra 
were obtained using the method indicated. The Raman 
spectrum of liquid HsPO2 was also obtained. Raman data 
for several of the hypophosphite salts in the form of 
aqueous solutions have been reported in the literature. 

Using these infrared and Raman data, a complete vibra- 
tional assignment of the absorption bands for NaH2PO2, 
KH2PO2 and (NH,)H2PO2 has been made on the basis of a 
C2y symmetry model. Eight fundamental infrared bands 
were assigned to the following normal modes: PH2 sym- 
metric and antisymmetric stretch, POz2 symmetric and 
antisymmetric stretch, PH2 deformation, POz deformation, 
PHz rock and PH2z wag. The Raman spectra of these hypo- 
phosphite salts indicated nine fundamentals corresponding 
to the above eight normal modes plus a ninth mode (pre- 
dicted to be infrared inactive) which was assigned to the 
PH. twist. The infrared spectra of Ca(HzPOz2).2 differed 
from the other salt spectra in that the PH2 twist frequency 
was detected. The vibrational assignment of this salt was 
satisfactorily explained on the basis of a C; symmetry 
model. 

The vibrational assignment of the C2, hypophosphite 
salt spectra was further verified by a Teller-Redlich 
product rule calculation. The calculated product ratios 
agreed well with the harmonic values, the largest discrep- 
ancy being 2.2 per cent. A normal coordinate treatment 
was then made on the basis of the C2y symmetry model 
using Wilson’s FG matrix method. A simplified valence 
force potential function was assumed and the values of nine 
force constants were calculated. In terms of millidynes 
per Angstrom unit the force constants were found to have 
the following average values: P-H stretch, 3.07; P-O 
stretch, 8.14; Pa deformation, 0.392; a 


0.684; — deformation, 0.459; P-O stretch, be 


deformation 


deformation, 
deforma- 
tion interaction, -0.056; P-O stretch, PO 
interaction, 0,244; P-H stretch interaction, 0.08; P-O 
stretch, P-O stretch interaction, 0.205. This set of force 
constants reproduced the experimental frequencies of the 
hypophosphite and deuterohypophosphite ions to a high 
degree of accuracy. It was found that the infrared spectra 
of crystalline hypophosphorous acid was most satisfac- 
torily explained by postulating a quasi-polymer structure 
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of molecule aggregates in which the site symmetry was 
probably no higher than C;. In this structure there was 
strong hydrogen bonding between the molecular aggregates. 
Evidence for this hydrogen bonding was observed in the 
shifting of the OH stretching mode to lower frequencies 
and broadening of the band. 

Microfilm $2.50; Xerox $4.80. 94 pages. 


SOME STUDIES OF MOLECULAR 
COMPLEXES OF INTERHALOGEN COMPOUNDS 


(L. C. Card No. Mic 60-2376) 


W. Keith Meyer, Ph.D. 
Michigan State University, 1958 


Major Professor: Max T. Rogers 


A series of new molecular complexes has been pre- 
pared. Complexes of iodine pentafluoride with pyridine, 
2-methylpyridine, dioxane, 2-fluoropyridine, and trifluoro- 
acetic anhydride have been made. Complexes of IBr, ICl 
and ICls with dioxane and a variety of substituted pyridine 
derivatives have been made. Melting points, molecular 
formulae and qualitative observations of the colors and 
stabilities of most of the complexes have been tabulated. 

The electric moments of 3-chloropyridine, 2-fluoropyr- 
idine, 3-fluoropyridine and 2,6-dimethylpyridine have been 
measured in benzene solution at 25°C. The electric mo- 
ments of seventeen molecular complexes of organic 
amines and ethers with interhalogen compounds have been 
measured at 25° C. in solution in a nonpolar solvent. The 
results were interpreted in terms of a model in which a 
lone pair of electrons of the nitrogen or oxygen atom is 
donated to the iodine atom of the interhalogen compound. 
The dative bond so formed is polar in character and the 
percent charge transfer was calculated for each complex 
from the difference between the observed moment and the 
moment calculated for no interaction. The dative bond 
was assumed to be linear with the axis of the interhalogen 
compound and the plane of the pyridine ring except in the 
case of iodine pentafluoride where it was assumed to be at 
an angle of 30° to the axis of the tetragonal pyramidal 
molecule. 

Partial phase diagrams were completed for the sys- 
tems pyridine-iodine pentafluoride and dioxane -iodine 
pentafluoride. There is evidence of 1:1 compound forma- 
tion in both systems and, in addition, of a 1:2 compound in 
the dioxane-iodine pentafluoride system. From the ultra 
violet absorption spectra of a series of solutions of the 
complexes in carbon tetrachloride the dissociation con- 
stants of five of the complexes were obtained. 

Microfilm $2.50; Xerox $5.60. 114 pages. 





PROTON NUCLEAR MAGNETIC 
RELAXATION TIMES FOR SOME 
BINARY MIXTURES AND PURE COMPOUNDS 


(L. C. Card No. Mic 60-2967) 


Grover Starr Paulett, Ph.D. 
Duke University, 1960 


Supervisor: Marcus E. Hobbs 


The proton nuclear magnetic relaxation time for meth- 
anol and methylene chloride in carbon tetrachloride and 
for the hydroxyl proton in acetic acid-water solutions were 
measured as a function of concentration. In addition, 
proton relaxation times in several organic compounds 
were determined. The relaxation time for structurally 
distinguishable protons in the compounds was obtained 
where the chemical shift between these different protons 
was large. 

A spin echo apparatus, similar in design to apparatus 
reported in the literature, was constructed and the relaxa- 
tion times for the methanol and methylene chloride solu- 
tions were measured using this technique. Relaxation 
times, other than for methanol and methylene chloride, 
were measured with a Varian V-4300B High Resolution 
Spectrometer and a permanent magnet at a fixed radio- 
frequency of 21.62 megacycles using a saturation tech- 
nique. 

The results for the binary mixtures may be interpreted 
using Bloembergen, Purcell and Pound’s theory as modi- 
fied by Kubo and Tomita. The equation for the concentra- 
tion dependence of the relaxation time t, obtained from 
this theory is 


1/n t, = 2mh* y* ad : 37°? Y* N 
k T b® 2k T 


Here 77 is the viscosity of the solution, Y the gyromagnetic 
ratio, k Boltzman’s constant, ao the effective molecular 
radius of the molecule, b the interproton distance within 
the molecule, T the absolute temperature and N the 
number of protons/cm*. The first term must be summed 
over all neighbors if more than one close neighbor is 
present. The equation predicts that, for a constant tem- 
perature, a plot of 1/nt: versus N will be a straight line 
with slope 37*h* y*/2 k T and intercept of 27h? a3/k T b®; 
the experimental results agree reasonably well with this 
prediction. 

The effective molecular radius ao for methanol calcu- 
lated from the intercept of the above graphical representa- 
tion was for methanol 1,33 This agrees well with the 
estimated value of 1.4 ia The measured value of t, for 
methanol is an average of that for the CHs protons and the 
OH protons; however, the interaction of the protons in the 
methyl group with each other is shown to be the most im- 
portant contribution to the relaxation mechanism. In con- 
trast with the methyl group protons, the relaxation of the 
OH protons is due mostly to intermolecular rather than 
intramolecular effects. The effective molecular radius for 
methylene chloride, evaluated as above, was 1.34 A. This 
value which is lower than expected may be due to an addi- 
tional relaxation mechanism provided by the quadrupole 
moment of the Cl* nuclei, or to the large asymmetry of 
the molecule since spherical molecules are assumed in 
the calculations. 

The results for the acetic acid-water solutions show 





The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





CHEMIST RY 





that, in this case, the chemical exchange of the OH proton 
between the acetic acid and water molecules is important 
to the relaxation mechanism. The measured relaxation 
time appears to be an average of the relaxation time for 
the proton on the acetic acid and on water molecules and 
the relative number of protons in these different positions. 
Microfilm $2.50; Xerox $5.00. 96 pages. 


THE OSMOTIC PROPERTIES OF 
SOME POLYELECTROLYTES 


(L. C. Card No. Mic 60-2937) 


Oliver Carlisle Rogers, Jr., Ph.D. 
University of South Carolina, 1960 


Part I 
Ion Exchange Equilibrium Studies on Dowex-50 at 25° 


The thermodynamic equilibrium constants for several 
exchanges involving divalent ions and one exchange system 
involving monovalent ions have been determined and the 
positions of these ions on the selectivity scale have been 
calculated. The order of selectivity for the alkaline earth 
ions is: Mg < Be < Ca <Sr< Ba. This order is substan- 
tiated by the order of maximum water uptake data for the 
resinates in the various ionic forms. 

The selectivity of the hydroxylammonium ion is almost 
identical numerically to the value for the ammonium ion. 
However, the curves for ka against resin composition are 
considerably different, indicating a different mechanism of 
ion binding in the two systems. 

A triangular comparison involving calcium, nickel, and 
cupric ions substantiates earlier data on the nickel-cupric 
exchange, in which a reversal in selectivity is observed on 
16 percent DVB resin. 


Part I 


The Osmotic and Activity Coefficients of 
Some Disulfonic Acids at 25° 


A vapor tension apparatus has been constructed and 
used to obtain osmotic and activity coefficients in the con- 
centration range between 0.01 molal and 0.3 molal. The 
principle of the apparatus is essentially that of a wet-bulb 
thermometer of very high precision. These coefficients 
have also been measured at high concentrations by the 
normal isopiestic technique. 

The osmotic and activity coefficients of several disul- 
fonic acids and salts have been determined. The results 
have been interpreted by considerations of the organic 
content of the electrolytes, the formation of micelles, and 
the distance of separation of the sulfonate groups. 
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THE KINETICS OF THE ACID 
CATALYZED INTERCONVERSION OF 
MALEIC, FUMARIC AND MALIC ACIDS. 


(L. C. Card No. Mic 60-3260) 


Lee Theodore Rozelle, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor R. A. Alberty 


Equilibrium quotients and rate constants for the hydra- 
tion of fumaric acid to malic acid have been determined at 
hydrochloric acid concentrations of one to four molar in 
the temperature range, 125° to 200°. The linear plots of 
the logarithm of the pseudo first order rate constant 
against either the logarithm of the concentration of hydro- 
chloric acid or the Hammett acidity function did not give 
slopes of unity. However the slopes are close to unity for 
the plots versus log CHyc1. The thermodynamic quantities 
AF®, AH® and AS° are calculated as well as the enthalpy 
and entropy of activation, AH? and AS}, for the forward 
and reverse reactions. 

Deuterium isotope rate effect studies show that the 
rate determining step of the dehydration reaction involves 
the breaking of a carbon-oxygen bond. The rate constant 
for the dehydration of trideuteromalic acid is 38% of the 
rate constant for the dehydration of ordinary malic acid at 
125°. The rate constants for the racemization and for the 
dehydration of L-malic acid are found to be equal when the 
reactions are carried out under the same conditions. The 
carbon-oxygen bond, then, is either broken in the rate 
determining step or after the rate determining step of the 
HCl catalyzed dehydration reaction. 

The proton magnetic resonance spectra for monodeu- 
teromalates from the acid catalyzed hydration-dehydration 
reaction in D2O are studied. It is found that both cis and 
trans addition of D2O occur in the hydration of fumaric 
acid. 

The proton magnetic resonance spectrum of the product 
of the acid catalyzed hydration of fumaric acid showed that 
maleic acid was being formed from fumaric acid. The 
experimentally determined concentrations of the three di- 
carboxylic acids at various times are compared with the 
concentrations predicted from various possible mechan- 
isms for a three compound system. A first order three 
compound triangular mechanism with five independent rate 
constants represents the results of the kinetic study of the 
acid catalyzed interconversion of maleic, fumaric and 
malic acids. 

Sets of estimated rate constants are substituted into 
the integrated equations for the triangular mechanism and 
the concentrations of the organic acids are calculated for 
various times. In order to find the set of rate constants 
that describes the observed kinetics, the calculated con- 
centrations are compared with the experimentally deter- 
mined concentrations of the three dicarboxylic acids. The 
values of the rate constants for the conversion of maleic 
acid to fumaric and malic acids and the maximum values 
of the rate constants for the formation of maleic acid from 
fumaric and malic acids are determined. These calcula- 
tions lead to minimum values of the equilibrium quotients 
for the maleic acid fumaric acid and maleic 
acid ——— malic acid reactions, although these could not 
be determined directly. 

Microfilm $2.50; Xerox $4.60. 90 pages. 
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SPECTROSCOPIC STUDY OF THE EFFECT 
OF DETERGENT MICELLES ON DYES. 
FLUORESCENCE QUENCHING AND 
ENERGY TRANSFER. 


(L. C. Card No. Mic 60-2983) 


John Baptist Sardisco, Ph.D. 
Louisiana State University, 1960 


Supervisor: Professor Robert V. Nauman 


The spectral dye method using fluorescent dyes for 
measuring the critical micelle concentration of detergents 
was studied to determine the reliability of the method for 
various dye-detergent systems. Fluorescer-quencher 
systems in which the quenchers were non-detergent mole- 
cules were also investigated to obtain a better under- 
standing of the mechanisms by which the spectral proper- 
ties of the dyes were affected by the detergent monomers 
and micelles. 

The dye-detergent systems that were investigated con- 
sisted of: (1) the cationic detergent, trimethylundecylam - 
monium bromide, and one of each of the following fluores- 
cent dyes, sodium fluorescein, eosin Y, rhodamine B, or 
acridine red; (2) the anionic detergent, sodium lauryl sul- 
fate, and one of each of the dyes, sodium fluorescein, eosin 
Y, rhodamine B, or acridine red; (3) the non-ionic deter- 
gent sucrose monolaurate and eosin Y; (4) the benzene 
substituted detergent w(phenyl) -amyltrimethylammonium 
bromide and sodium fluorescein. 

Dye-quencher systems in which the quenchers were 
non-detergents consisted of sodium fluorescein and each 
one of the following substances, cobalticinium tetrachloro- 
ferrate, hydrochloric acid, or phenol. 

Each of the systems was investigated by obtaining flu- 
orescence data and absorption data with an emission spec- 
trometer and a recording spectrometer, respectively. 
Fluorescence intensities, absorption and fluorescence peak 
positions, and in some cases optical densities were plotted 
versus detergent or quencher concentrations. From the 
shapes of these curves critical micelles concentrations 
(CMC) were estimated. From the shapes of the fluores- 
cence intensity-quencher (detergent) concentrations curves 
mechanisms by which the fluorescence of the dyes were 
quenched or enhanced by a certain species were postulated. 
Additional evidence supporting the mechanisms by which 
the w(phenyl) -amyltrimethylammonium bromide, cobaltici- 
nium tetrachloroferrate, phenol, and hydrochloric acid 
quenched the fluorescence of sodium fluorescein was ob- 
tained from the optical density-quencher concentration 
curve and the peak position-quencher concentration curve. 

Detergents having the same charge as the dye did not 
affect the spectral properties of the dye, nor did the non- 
ionic detergent, sucrose monolaurate affect the spectral 
properties of eosin Y. 

Apparent critical micelle concentrations of the tri- 
methylundecylammonium bromide were calculated by a 
manipulation of either the sodium fluorescein fluorescence 
intensity-detergent concentration curve, or the eosin Y 
fluorescence intensity-detergent concentration curve. This 
apparent CMC varied with dye concentration. 

By a similar manipulation of the fluorescence intensity- 
detergent concentration curves, apparent CMC’s were cal- 
culated for the sodium lauryl sulfate using either acridine 
red or rhodamine B. The apparent CMC varied with the 
dye concentration. 





The fluorescence of the acridine red and the rhodamine 
B was quenched by the sodium lauryl sulfate molecules by 
way of a collisional quenching mechanicism (as indicated 
by the Stern-Volmer relation). 

The w(phenyl)-amyltrimethylammonium bromide and 
the cobalticinium tetrachloroferrate quenched the fluores- 
cence of the sodium fluorescein by way of a static 
quenching mechanism. This mechanism was also indicated 
from the value of the quenching constant of the Stern- 
Volmer relation. The static mechanism by which the 
w(phenyl)-amyltrimethyl bromide quenched the fluores- 
cence of the sodium fluorescein was due to some type of 
energy transfer between the phenyl group of the detergent 
molecule and the sodium fluorescein. 

The cobalt complex quenched the fluorescence of the 
sodium fluorescein mostly by way of a resonance energy 
transfer (Forster type), and partially by way of a proton 
transfer. 

Additional information in support of the above postulated 
mechanisms was obtained by studying the sodium fluores- 
cein-phenol, and the sodium fluorescein-hydrochloric acid 
systems. 

The enhancement of the fluorescence of the dyes by the 
detergent micelles can be explained on the basis of a col- 
lisional mechanism. 
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ABSOLUTE INFRARED INTENSITIES 
OF THE CYANATE ION IN KCl, KBr 
AND KI LATTICE ENVIRONMENT. 


(L. C. Card No. Mic 60-3352) 


Kalkunte Srinivasa Iyengar Seshadri, Ph.D. 
Oregon State College, 1960 


Major Professor: J. C. Decius 


The infrared spectrum of OCN in different alkali 
halide lattices has been extensively studied and is reported 
in the literature. It consists of strong bands at 2170, 630, 
1205, 1292 cm™*. The first two are due to js and 72 
modes, respectively, while the latter two are due to 
transitions from 00°0 to mixtures of 10°0 and 02°0. 

Single crystals of alkali halides containing KNCO were 
used to get the spectrum. The apparent integrated inten- 
sity has been computed using the equation 

T 
B= 3 fn 3 4 nw (1) 

The absolute integrated intensity of all the bands have 
been obtained and from them 3u/2Q values have been com- 
puted. From these and other molecular properties the 
bond dipole moments and 3/2 r values have been obtained. 

The quantitative analysis of the crystal has been carried 
out spectrophotometrically. OCN ion in acid medium hy- 
drolyzes to NH,* and CO;~ and NH,” has an absorption 
peak at 1400 cm’. The crystals were completely hy- 
drolyzed with acid and the resulting solution was freeze 
dried. The resulting mass was pressed into a clear pellet 
and a spectrum of NH,” obtained. With the aid of a cali- 
bration curve previously made, and other data collected 
about the crystal, the concentration of OCN’ has been 
computed. 
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The equation (2), which involves a correction for the 
polarizability of the solvent, has been used to get 3u/2Q 
values. Since it does not take into consideration the field 
at the dipole, there is still a difference between the 3u/32Q 
values in different alkali halides. 


pa (uig2)' 1 (2a) @) 
3c*w, 3 n \2Q 


It was not possible to use a more appropriate equation due 
to unavailability of suitable data. 

The general method that has been used to get absolute 
integrated intensities is the Wilson-Wells method. Two 
other methods, namely the zero slit extrapolation method 
and the triangular slit transform method, have been at- 
tempted. The intensity of the bending mode has been ob- 
tained by all the three methods and there is good agree- 
ment among the results. The intensity of both the 
components of the Fermi doublet has been obtained by the 
general method and by zero slit extrapolation method and 
the agreement is again good. The intensity of the +; band 
has been obtained only by the Wilson-Wells method. 

To apply the triangular slit transform method it is 
necessary that the shape of the band should be Lorentzian, 
which condition is satisfied by both components of the 
Fermi doublet and by the 2 band, But these bands being 
too narrow, their s/A~7,/, values are too large. So it 
was necessary to extend Ramsay’s table to get necessary 
data to apply this method. The table has been extended up 
to 8/A +1/, = 0.85. 

The nature of the Fermi doublet necessitated a slight 
modification of equation (2). Using the modified equation 
the transition moment matrix element involving 10°0 and 
02°0 levels have been computed and a suitable choice has 
been made among the various possible values obtained. 
Using these, 3u/2Q, and 37u/dQ*, have been evaluated. 
Equations relating 31/30 and 0*2/270 and bond moments 
have been derived, thus making it possible to get bond 
moments without the aid of molecular dipole moment. 

The values that have been obtained for dipole moments 
and their derivatives in three alkali halides are in con- 
sonance with the gradation in polarizability from KC1-KBr- 
KI. Considering the electronic structure of OCN , a suit- 
able choice has been made among the possible values for 
these molecular parameters. 

An independent work carried out has been reported as 
a justification for the equation (2). 
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LOW TEMPERATURE INFRARED 
SPECTROSCOPIC STUDIES 


(L. C. Card No. Mic 60-2935) 


Charles Evans White, Ph.D. 
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A low temperature cell suitable for infrared spectro- 
scopic studies has been designed and constructed. Low 
temperature infrared spectroscopic data were recorded 
for selected compounds in order to observe some of the 
characteristic features of low temperature spectroscopy. 
For example, the broad band of liquid acetonitrile at 1440 
cm. * was split into two bands at 80°K. in the amorphous 
phase. The spectrum of the crystalline phase exhibited very 
narrow absorption bands, some of which were split because 
of the loss of degeneracy in the crystal. 

The cell was also equipped with a sapphire window in 
order to study the photochemical decomposition of solids 
at low temperatures. After a number of preliminary 
studies were made, the photolysis of tetranitromethane was 
studied in detail. Photolysis of tetranitromethane at 80°K. 
with a low pressure mercury lamp produced considerable 
decomposition. Spectroscopic examination of the decom- 
posed sample revealed new infrared bands which were 
assigned to CO, COz2, (NO)2, N2O4, and N2O;. 

This decomposition was also studied in carbon dioxide 
and argon matrices at 80°K. and at 23°K. No unstable 
species were detected spectroscopically at 23°K. Only 
quantitative differences of the photolysis products were 
observed between the photolysis of pure tetranitromethane 
and tetranitromethane in a matrix. Based upon the spec- 
troscopic data and reported studies, a mechanism for the 
photochemical decomposition of tetranitromethane is pos- 
tulated which involved a nitrite intermediate. 

Spectroscopic studies of the photolysis of tetranitro- 
methane at 23°K. in carbon tetrachloride indicated that a 
reaction occurred upon warming the sample to 65 to 80°K. 
A tentative explanation for this reaction is presented. 

Attempts to prepare unstable compounds and free radi- 
cals are also described. 

Microfilm $2.50; Xerox $7.00. 146 pages. 
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THE ECONOMIC ASPECTS OF THE 
WATER POLLUTION ABATEMENT PROGRAM 
IN THE OHIO RIVER VALLEY 


(L. C. Card No. Mic 60-2745) 


Henry Conrad Bramer, Ph.D. 
University of Pittsburgh, 1960 


Supervisor: J. P. Watson 


Stream pollution does not, in general, result from the 
willful destruction of a natural resource by persons of no 
social responsibility. It is caused by the excessive extent 
to which a surface stream is subjected to a normally legit- 
imate water use, i.e., for waste disposal. When this use of 
the surface waters results in social costs in excess of the 
aggregate benefits realized, it is controlled and regulated 
in the public interest. In the general case, these costs are 
reflected in many sectors of the socio-economic structure. 
Whether or not a proposed program of pollution abatement 
is economically in the over-all public interest can be de- 
termined by a general analysis of the costs and benefits 
involved. 

The objectives of this study have been to determine to 
what extent water pollution abatement can be justified on 
an economic basis, and to develop and demonstrate the 
methods by which the economics of pollution abatement can 
be quantitatively studied on a river basin basis. The Ohio 
River Valley was chosen as the area of study here. The 
use of the present work as a model for similar studies 
would require modification of the water use categories and 
sources of pollution to be considered in the light of a com- 
prehensive study of the region of interest. 

The economic aspects of water pollution abatement in 
the Ohio River Valley have been considered on the basis 
of quantitative data developed for the reference year 1958. 
The absolute and relative significances of the various uses 
of the surface waters in the region have been demonstrated 
through estimations of their annual values. The costs of 
pollution as reflected in the various water uses have been 
estimated with the reductions in such costs to be expected 
as the result of pollution abatement measures. The costs 
of abatement in the various public and private sectors have 
been estimated. Net costs of pollution abatement have been 
shown as functions of the degree of abatement accomplished, 
and the nature of the economic optimum has been shown. 
The methodology of a study of the economics of water pol- 
lution abatement in a river basin has been given, and atten- 
tion has been directed to the need for additional data in 
certain specific areas. 

The total net cost of pollution abatement has been shown 
to be critically dependent upon the effects upon water uses 
for recreation. An economic optimum has been shown to 
exist in the range of pollution abatement corresponding to 
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that between primary and secondary treatment; this opti- 
mum has been defined in terms of minimum net costs. 

A benefit/cost ratio exceeding unity has not been demon- 
strated and it is concluded that pollution abatement cannot 
be justified on an economic basis if it is assumed that such 
a ratio is a necessary condition. 

The total value of the various water uses in the region 
is estimated to be about two per cent of the area’s con- 
tribution to the gross national product. The annual cost 
of pollution from all sources, including nature, is esti- 
mated to be equal to one-third of the total 1958 value of 
the water uses and to be reducible by about 60 per cent 
with the adoption of feasible pollution abatement measures. 

Economic justification is not a necessary prior condi- 
tion to the implementation of a water pollution abatement 
program. Political considerations are most often of pri- 
mary importance. It is felt, however, that the best public 
interest would be served if these costs capable of meas- 
urement were known and used as guideposts in decision- 
making by responsible public agencies. 

Microfilm $2.80; Xerox $9.90. 216 pages. 


THE SLIDE FASTENER INDUSTRY: 
A STUDY OF MARKET 
STRUCTURE AND INNOVATION, 


(L. C. Card No. Mic 60-3052) 


Alfred Benjamin Carlip, Ph.D. 
Columbia University, 1960 


This study examines the growth and development of the 
slide fastener industry from 1893 to 1955, from the point 
of view of the current controversy concerning the influence 
of market structure on innovation. 

Chapter I reviews the positions of the group which at- 
tributes innovation to monopolistic market power and of 
the group which holds that innovation stems instead from 
competition. The theoretical evidence for each position, 
and some general empirical evidence, are also evaluated, 
with the following findings: Neoclassical economic theory 
lends more support to the competitive hypothesis. Such 
theory, however, may not be equipped to judge the dynamic 
incentives which bear on innovation. The empirical evi- 
dence does not distinguish clearly between size and market 
power, nor does it indicate whether size or monopoly power, 
where they seem to be correlated with large numbers of 
(patented) innovations, are the causes or the results of such 
innovation. It is argued that an analysis which related in- 
novation to the size, age, market share, and profitability 
of firms in a given industry, as well as the size and growth 
of the industry’s market and the structure of markets using 
the industry’s products, over time, is superior to data 
which take a cross section of industry at a moment in time. 
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Chapter II is concerned with definitions, and Chapter III 
reviews the development of the slide fastener from the 
primitive fastener patented in 1893 to the successful devel- 
opment of the modern slide fastener in 1915. No satisfac- 
tory explanation can be made relating the original develop- 
ment, successive changes, and the product of 1915, to 
market structure. 

Chapters IV and V contain the main body of the thesis. 
In these chapters innovation is studied in relation to the 
changes in market structure, changes which saw the in- 
dustry evolve from monopoly until about 1935, to an oli- 
gopoly up to 1941, and to competition in the period after 
World War I. 

The conclusions are presented in Chapter VI. No re- 
lationship was discovered between age or size of firm and 
innovation. Innovations came from newly-formed, young, 
and old firms, as well as from small and large firms. Nor 
was there any correlations between firms’ market shares, 
the growth or size of the market, and innovation. Firms 
with large and with small shares of the market were 
equally productive in the period after 1935. The relation- 
ship between innovation and industry profits was complex. 
During the period of oligopoly entries were attracted by 
high profits. Parallel to this entry there was an increase 
in innovation which could be attributed mostly to the new 
firms. In the period after World War II many new firms 
entered the industry and profits declined. However inno- 
vation remained at a high level, coming in this period not 
from the new firms but rather from the old firms. It is 
argued here that this was a competitive response; innova- 
tion was one of the methods older firms could use to pro- 
tect their market shares. Entry after 1945 is further 
related to changes in the structure of the industries using 
slide fasteners, changes which were instrumental in the 
slide fastener industry’s vertical disintegration and the 
change in market structure from oligopoly to competition. 

No single industry study can offer definitive answers 
to the questions posed here. However this study of the 
slide fastener industry does not support the argument that 
monopoly power is necessary to innovation. In fact the 
evidence suggests that at least in this industry innovation 
proceeded under many types of competitive pressures. 

Microfilm $2.95; Xerox $10.35. 228 pages. 


WAGES AND THE BEHAVIOR 
OF FIRMS AND WORKERS 
IN A CLERICAL LABOR MARKET 
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Eaton Hall Conant, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor L. Reed Tripp 


The dissertation reports results of a labor market 
study that examined relationships between wages and the 
behavior of female clerical workers and employing firms 
in the entry clerical market in Madison, Wisconsin during 
the period 1958-1959. The investigation sought to deter- 
mine (1) the role of wages in workers’ decisions to seek, 
take, and leave employment; (2) if wage responses of 
workers had a determinate influence on wage determination 
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in firms; (3) how hiring experience and behavior affected 
firm wage policies; (4) if responses of workers and com- 
panies to wages had any discernible impact on the com- 
munity clerical salary structure. Broader objectives were 
to obtain findings on wages and behavior in this clerical 
labor market for purposes of comparison with results 
from industrial studies, and to identify distinguishing 
features attaching to clerical labor markets. 

Interviews were performed with a sample of sixty 
workers and twenty companies to examine employment 
histories, hiring and wage experience, and relationships 
between wages and behavior on both sides of the labor 
market. The worker survey indicated workers had more 
market information and made more applications for work 
than usually is true in manufacturing markets. Organized 
placement agencies were used by eighty per cent of workers 
to find first jobs, and the average worker applied to three 
firms. Workers expressed a variety of wage and non-wage 
preferences in taking jobs. Twenty-five per cent reported 
they took positions for wage reasons. Generally, despite 
the more systematic patterns of job seeking in this market, 
only a minority of workers chose jobs for specific wage 
reasons. 

The hiring experiences and wage determination policies 
of local companies were investigated over a two year period. 
In 1958, labor supply was barely adequate to meet local 
labor demand. Firms responded to this tight market sit- 
uation by lowering hirings standards, observing a non- 
pirating agreement, and by making other non-wage adjust- 
ments similar to those observed in manufacturing labor 
market studies. The responses of local workers to wages, 
and the prevailing tight pattern of labor demand-supply 
relationships, did not cause firms to adjust wages that 
year, although most city firms did have a local market 
wage orientation. 

In 1959, demand for clerical labor increased in this 
already tight market, and firms faced a recruiting situa- 
tion where total demand exceeded labor supply. The com- 
panies abandoned their non-wage patterns of adjustment of 
the previous year, and responded by adjusting hiring wages 
broadly upward. The wage shift basically altered the com- 
position of the city clerical salary structure. Thirty-nine 
of fifty-nine companies for whom wage data were available 
for both 1958 and 1959 raised wages from $15 to $20 a 
month, The greatest number of wage increased were made 
by firms in the lower two-thirds of the structure who had 
a local wage orientation. 

The study findings indicate that clerical workers were 
not particularly responsive to wages in employment de- 
cisions despite the fact that the market was systematically 
organized for placement purposes. The wage responses of 
workers were not of determinate importance in firm wage 
determination until 1959 when labor was in critical supply. 

The findings on company wage behavior indicate that 
non-union clerical employers, to an extent, adjust to local 
demand-supply patterns with non-wage adjustments sim- 
ilar to those commonly observed in industrial employment. 
However, where clerical employers determine wages by 
local criteria, changing labor demand-supply patterns can 
provoke intensive wage responses when labor demand is in 
excess of supply. 

Microfilm $2.56; Xerox $8.20. 176 pages. 
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IMPORT COMPETITION 
IN MANUFACTURING INDUSTRIES 


(L. C. Card No. Mic 60-3209) 


John William Henderson Jr., Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor James S, Earley 


The primary purpose of the study is to (1) explore the 
impact of manufactured goods from abroad in selected 
domestic industries, (2) assess the ability of domestic 
producers in these industries to survive import competi- 
tion, and (3) suggest revisions in American import poli- 
cies where opportunities exist. 

A corollary objective is to identify the successful self- 
help measures that domestic producers have adopted in 
their competition with imports and to determine the eco- 
nomic value of each measure for the United States and 
foreign countries. 

The study concentrates on domestic manufacturing 
industries with present import problems because the 
fastest growing class of imports is finished manufactures. 
Seven industries are specifically discussed: automobiles, 
bicycles, cotton textiles, hardwood plywood, jeweled-lever 
watches, steel and typewriters. Individual case examples 
of companies in other industries are also mentioned. 


Methodology 

At the outset of the study, a number of interviews were 
conducted with individuals in the government and private 
organizations who were concerned with United States for- 
eign trade and its import policy. The purpose of these dis- 
cussions was to review the nature and scope of the study 
and to solicit suggestions regarding the proposed outline of 





material, industries to be studied, and reference literature. 


Considerable time was spent reviewing the literature 
recommended, so that both general and specific issues 
involving imports were examined. Many Tariff Commis- 
sion reports were among the materials studied. 

The major portion of the fact-finding, however, was 
spent securing responses to import competition. Personal 
interviews were held with fifty-five import-vulnerable 
producers; additional data was secured through corre- 
spondence with fifteen other companies known to be facing 
import competition. 

Since it was not feasible to contact many firms in an 
industry, it is possible that certain information regarding 
an industry was not obtained, in which case the generaliza- 
tions which are applied to an industry as a whole may in 
fact be correct for only part of the industry. However, 
the information presented does illustrate the types and 
seriousness of problems created by import competition. 


Conclusions 

The principal conclusions, which are discussed at 
length in separate chapters, are: 

1. There is likely to be a continuation of the lower 
unit labor cost advantage abroad for many products, par- 
ticularly ones in which mass production and automation 
techniques cannot be widely used. 

2. Import-vulnerable producers seeking government 
restrictions on imports will find the odds are greatly 
against success, if the experience of applicants in the post- 
war period is a criterion. However, the government has 
rarely failed to deny relief to seriously injured producers. 








3. There exists a considerable opportunity for domestic 
industries to respond vigorously to import competition 
through self-help measures. Among the opportunities sug- 
gested by the experience of successful companies are: 


a. exploiting marketing advantages 

b. lowering production costs 

c. developing a less vulnerable product line 

d. diversifying company operations 

e. buying parts or products abroad 

f. manufacturing abroad for the domestic market. 


4. Imports of finished manufacturers will probably 
continue to increase faster than the growth in gross na- 
tional product, despite self-help measures of domestic 
producers. Principal growth will be likely to come in many 
industries now relatively free from imports. 

5. American import policy should encourage a reason- 
able degree of competition from imports, for imports can 
be a compelling force in effecting a more efficient use of 
resources in the United States. 

6. Government action other than industry-wide tariff 
increases should be considered for domestic companies 
exposed to severe import competition. Presently, the 
consumer fails to benefit from the lower prices of foreign 
goods when tariff increases are made. Direct assistance 
to individual firms is suggested to facilitate adjustment to 
imports. 

General guidelines for administering the adjustment 
assistance program are discussed. 

Microfilm $4.25; Xerox $15.10. 332 pages. 


MONEY, INVESTMENT, AND ECONOMIC 
DEVELOPMENT WITH SPECIAL REFERENCE 
TO INDIA, 


(L. C. Card No. Mic 60-3967) 


Max Gerhard Mueller, Ph.D. 
University of Illinois, 1960 


This study examines the behavior of money in India from 
1948 to 1956 within the context of an analytical framework 
which seeks to identify the variables of economic develop- 
ment and to ascertain the significance of money in the 
growth process. The theoretical and empirical evidence 
presented in the earlier part of the study supports the prop- 
osition that in the long run development process, increases 
in per capita real income are accompanied by accelerated 
growth in (i) investment, (ii) money supply, and (iii) de- 
mand deposits. 

After reviewing the economic and monetary conditions 
prevailing in the Indian economy, the movements and dif- 
ferential growth trends between income, investment, and 
money supply during the eight years between 1948-49 and 
1955-56 (including the whole period of the First Five Year 
Plan) are analyzed. 

The data on the relevant economic variables, mostly 
derived from official sources and adjusted to obtain com- 
parable series, are at best rough approximations, covering 
only a short period of time and, hence, our conclusions are 
inevitably tentative. However, the following findings clearly 
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emerge from our study: During 1948-56, per capita out- 
put and investment increased almost every year, though 
their growth rates were uneven and showed no definite, 
simultaneous or lagged, functional relation. The rise in 
output reflected mainly the fortunes of agriculture, whose 
production was conditioned more by the vagaries of mon- 
soons than by the investment undertaken in that sector. 
Through its effects on demand and prices, agricultural 
output influenced the trends in the major non-agricultural 
sectors, but the latter were not uniquely tied to agricul- 
ture. Part of the increase in industrial output was achieved 
through fuller utilization of existing capacity. Both in 
agriculture and industry, therefore, temporary and for- 
tuitous factors were superimposed upon the underlying 
investment-output relationships. On the other hand, the 
supply of money fluctuated in both directions, exhibiting 
no consistent relation to either the growth in per capita 
income or investment, except during the last three years 
of the First Five Year Plan when investment was stepped 
up largely through budgetary deficits and bank credit ex- 
tended to the private sector, which brought about an accel- 
erated rate of increase in the supply of money. 

Money played only a secondary role in the development 
of the Indian economy during the past few years. Price 
movements were primarily non-monetary, in the sense 
that their variations were caused much more by fluctua- 
tions in agricultural output than by autonomous changes 
in the supply of money. 

The money supply, and particularly demand deposits, 
declined relative to national income, notwithstanding the 
almost continuous increase in per capita real income. The 
slow absolute growth in demand deposits, and the resulting 
rise in the currency-demand deposit ratio, were due to the 
fact that much of the additional income was generated in 
the agricultural sector and accrued to those who either 
had no access to commercial banks or were not familiar 
with the banking habit. Consequently, the expansion in the 
resources of the banking system lagged behind that of the 
other organized financial intermediaries, especially of 
the more rural-oriented co-operative societies and Post 
Office savings banks. 

Our study shows that the money-investment-output re- 
lationship associated with the long run process of economic 
growth had not been firmly established in India at the time 
when she embarked upon her Second Five Year Plan. 

Microfilm $2.80; Xerox $9.90. 216 pages. 


A STUDY OF THE CAUSES AND CONSEQUENCES 
OF THE ECONOMIC STATUS OF MIGRATORY 
FARM WORKERS IN ILLINOIS, INDIANA, MICHIGAN, 
AND WISCONSIN, 1940-1958. 


(L. C. Card No. Mic 60-2671) 


Sister Mary Eloise Thomas, B.V.M., Ph.D. 
University of Notre Dame, 1960 


This is a study of the economic status of migratory 
farm workers in Illinois, Indiana, Michigan, and Wiscon- 
sin, from 1940-1958. Economic status primarily con- 
cerns the size and source of income, but is broadened 
here to include besides: 





the migrant’s relative bargaining power in the labor 
market; 


his economic status in relation to his civil status; 
his economic status as a consumer. 
The three main purposes of the study are: 


1. To demonstrate the seriousness and persistence 
of the low economic status of the migratory farm 
worker in the above states. 


To examine some of the causes and consequences 
of this economic status and to account in part for 
the persistence of this aspect of the migratory 
problem in the four states. 


3. To examine some of the means proposed to improve 
the economic status of the migrant. 


The method has been to examine local, state, and 
federal government source materials, such as farm labor 
data and reports of studies, departments, and hearings. 
Voluntary agencies and private individuals also contrib- 
uted valuable data. The four elements of the migrant’s 
economic status have been studied in their interrelations 
to show how a dynamic system of interacting social forces 
tends to perpetuate or worsen the low economic status of 
the migrant. 

The study shows that since the migratory farm labor 
market in the four states reflects the disorganization in 
the national market, the bargaining position of the migrant 
is weak compared to that of his employer. This inferior 
position exists despite the importance of the services of 
the migrant to the agricultural economy and is largely 
responsible for low wage rates and income. In spite of 
increases in money wages and income, the migrant’s 
economic status in real terms has not changed appre- 
ciably since 1940. 

Some federal and state legislation such as the social 
security law and minimum wage laws are designed to help 
workers raise their economic status. To date, however, 
migratory farm workers have not enjoyed the full benefits 
of such laws, either because they are excluded or are not 
always able to meet their requirements. 

The migrant’s economic status as a consumer of goods 
and services usually purchased by workers and of those 
available through public channels is substandard. Low 
wages and income limit the migrant’s purchasing power; 
his largely unprotected civil status and his lack of estab- 
lished residence militate against his securing such items 
as education and health services through public channels. 

Two classes of means to raise the economic status of 
the migratory farm worker are reviewed. Some aim at a 
temporary alleviation of his present economic problems 
through such means as a minimum wage law; others aim 
at a more permanent solution by reducing the need for 
migratory farm labor and enabling the migrant to move 
out of that labor market. 

In view of the low economic status of the migratory 
farm worker and the far-reaching effects of that status 
upon society, the solution of the migrant problem merits 
more serious consideration than it has been given in the 
past. Only well-coordinated action among many individuals 
and agencies will be effective in solving the problem be- 
cause it reaches beyond the migrant, beyond the employer, 
and beyond the boundaries of individual states. 

Microfilm $5.80; Xerox $20.75. 456 pages. 
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ECONOMICS, AGRICULTURAL 


DEVELOPING STATISTICAL METHODS 
AND SYSTEMS OF THE AGRICULTURAL 
SECTOR IN EGYPT AS A PART OF PLANNING 
FOR GENERAL ECONOMIC DEVELOPMENT 


(L. C. Card No. Mic 60-3168) 


Mohamed Ibrahim Badr, Ph.D. 
The University of Wisconsin, 1960 


Supervisors: Professors Robert L. Clodius and 
Walter H. Ebling 


The main feature of Egypt’s economy during the first 
half century, can be summed up concretely and generally 
under the terms of a low average level of productivity, 
economic instability, and gross and growing inequality in 
income distribution. 

The success of the development process relies on the 
effectiveness of measures designed for maintenance, 
diversification, and expansion of agricultural and industrial 
production; expansion of trade; improving the fiscal 
system; increasing the financial autonomy of the country; 
and reforming the basic institutions in a way to allow more 
uniform distribution of incomes and social services and 
desirable change in the ways of living and thinking of the 
people. 

It was not until 1952 that certain effective measures 
were launched along these lines in addition to the short- 
term and hand-to-mouth actions that mainly aim to make 
the best use of supplies available by affecting the distri- 
bution and consumption of basic commodities. However 
unless and until development measures change the ways 
of living and thinking of the people so that rational adjust- 
ment between personal development and reproduction be- 
comes the common pattern of behavior, they might end 
as schemes designed merely to prevent a decline in the 
average levels of material and cultural well-being. 

The agricultural sector is the predominant one in 
Egypt’s economy. The rural areas are densely populated 
in relation to land. The pattern of agriculture is one with 
a rather small amount of land (about six million feddans) 
of intensive agriculture and it is completely dependent 
upon irrigation. Foreign trade depends very heavily on 
the value of exports of one agricultural commodity, namely 
cotton. Total agricultural production has failed to keep 
pace with the needs of the growing population. 

Comprehensive planning at local, regional, national 
and international levels, taking current rational decisions 
and carrying out economic actions by government agencies, 
groups and individuals implies primarily a continuous 
supply of extensive, up-to-date, accurate and comparable 
information on various aspects of human activities. The 
absence of such data make such tasks extremely difficult, 
and consequently guess work is inevitable. 

The quality of a given type of data depends largely upon 
the techniques used for collection and for processing. 
Developing the statistical methods and establishing effi- 
cient and convenient systems to replace or complement the 
present methods and systems whenever it is convenient, 
is a prime requisite for the general process of social and 
economic adjustments in the agricultural sector. Fora 
given body of data, the question of selecting a particular 
method for use, must be inextricably linked up with the 





type of data, the desired objectives, the available resources 
and the administrative mechanics. 

In Egypt, the problem of inadequate agricultural and 
rural population statistics, lies primarily on over use of 
the complete enumeration method. Enumeration of every 
unit is a slow and expensive process. Besides, it does not 
insure the quality of the information. The lack of suffi- 
cient equipment and tabulating machines, relatively limited 
resources available for statistical work and the low level 
of public education have also contributed to this shortage 
and inaccuracy of important statistics. Such a state of 
statistical affairs was not seriously felt in the past when 
changes were slow and there was no over-all development 
policy under consideration. 

The solution of the problem of developing the methods 
and systems that deals with massive statistics of the agri- 
cultural sector in Egypt, lies primarily in adopting sam- 
pling techniques. No other development in the field of data 
collection or checking has been so revolutionary in its 
effect, as probability sampling with its advantages of speed, 
low cost and reliability. 

Sampling techniques can be used in many different ways, 
so as to fit various requirements and conditions. In con- 
nection with the censuses, sampling techniques offer effec- 
tive means on an economical basis for extending their 
scope, for providing objective evaluation of completeness 
and content and for improving their timing. Sampling also 
is used to provide economical control on the quality of 
office operations, such as coding and card punching. In 
connection with the current agricultural data, joint informa- 
tion on rural population characteristics and agricultural 
resources and birth and death records in rural areas, 
sampling methods in conjunction with objective measure- 
ments provide the most convenient and practical ways, 
for collecting accurate, up-to-date, comparable and ex- 
tensive data at relatively low cost, and for identifying 
errors and inconsistencies for data collected by methods 
other than sampling. Under given circumstances and for 
a given purpose, from among alternative sampling methods 
of the same size, we use the method that maximizes pre- 
cision at a given cost or minimizes cost at a given pre- 
cision. The ease of the sampling method is also very im- 
portant. 

It is proposed to establish, in the course of time, an 
area framework and a system of human bookkeeping. The 
area maps would be used as a basis of the estimation of 
yields and areas of principal crops through the use of sam- 
pling in conjunction with objective measurements. A system 
of human bookkeeping helps to increase the accuracy of the 
population census figures. It also can supply records for 
the identification of persons for legal purposes and to 
improve the registration of births, marriage, deaths and 
internal migration. 

The efficient use of sampling methods requires a good 
knowledge of the theory of sampling and skill in its appli- 
cations. To carry out field and office investigations based 
on scientific grounds requires a sufficient number of tech- 
nical staff and qualitied statisticians. 

Developing statistical methods and systems relating to 
the agricultural sector in Egypt, is only one part of the 
general statistical development that covers also all activ- 
ities in other sectors. Similar statistical development is 
required for the Syrian region, so that comprehensive 
planning on a broad level can be made for the two areas. 

Microfilm $5.70; Xerox $20.30. 447 pages. 
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SOIL EROSION CONTROL IN WESTERN IOWA: 
PROBLEMS AND PROGRESS. 


(L. C. Card No. Mic 60-2859) 


Melvin George Blase, Ph.D. 
Iowa State University of Science and Technology, 1960 


Supervisor: John F. Timmons 


This analysis was concerned with the socio-economic 
factors which prevent erosion control in the Ida-Monona 
Soil Association of Western Iowa from coinciding with 
society’s goal. Information was obtained by personal 
interview from 138 operators and 49 nonoperating land- 
owners of farms in the area in 1957. The same sample 
of farms and been included in two previous studies in a 
series to identify obstacles and to develop remedies to 
obstacles preventing adoption of erosion control practices. 
Data from these three studies were used in a process 
analysis of the effect of changes in obstacles on changes 
in soil loss. 

Although the average soil loss for the sample decreased 
from 21.1 to 14.1 tons per acre per year from 1949 to 
1957, it still substantially exceeded the 5 ton per acre 
public goal. In an effort to determine why the public goal 
had not been attained multi-variable linear regression was 
used to analyze the relationships between obstacles, farm 
characteristics and soil losses. The statistically signif- 
icant obstacles preventing the reduction of soil losses by 
farm operators were found to be (1) need for immediate 
income, (2) failure to see the need for recommended prac- 
tice - custom and inertia, and (3) field and road layout. 
Characteristics of the sample farms which explained a 
significant amount of variation in soil loss were (1) Soil 
Conservation District participation, (2) ability to borrow 
funds for erosion control practices, (3) days of off-farm 
work, and (4) recognition of the seriousness of the erosion 
control problem by farm operators. While not statistically 
significant, the most important nonoperating landowners’ 
obstacles were (1) need for immediate income, and (2) in- 
sufficient roughage consuming livestock on tenant operated 
farms. 

Characteristics of nonoperating landowners which ex- 
plained a significant amount of variation in soil loss on 
tenant operated farms were (1) expectation of owning the 
farm in one year (from the date of the interview), (2) need 
to borrow funds to establish erosion control practices, 

(3) additional acres of land owned, and (4) tenant’s need 

for immediate income. Although farms on which five of 

the most important operators’ obstacles had been present 
since 1949 and those without the obstacles had average 

soil losses above and below the sample mean, respectively, 
a significant amount of variation in changes in soil loss was 
not explained by changes in obstacles found to be important 
in 1949. 

Several remedial measures, based on success elements 
in the existential situation, were suggested. These included 
a refined method of farm planning using costs and returns 
information obtained through further research, use of those 
research results in establishing incentive payment rates, 
additional education about the seriousness of the erosion 
problem, further research to determine an estimate of 
future land use in the area, analysis of the consequences 
of related Federal programs on resource use, education 
of tenants and nonoperating landowners about crop-livestock 





share leases, and more research into terrace design, 
factors which determine Soil Conservation District partic- 
ipation, and how farm operators and nonoperating land- 
owners form their opinions about erosion control practices. 
Microfilm $4.50; Xerox $15.75. 349 pages. 


ANALYSIS OF FACTORS AFFECTING 
THE DETERMINATION OF PRICES 
OF MEAT AND MEAT ANIMALS, 

IN BOTH THE SHORT AND LONG RUN, 


(L. C. Card No. Mic 60-2938) 


Harold Frederick Breimyer, Ph.D. 
The American University, 1960 


Statement of the problem. Meat is a major item in con- 
sumption expenditures of consumers, the recipient of 
nearly a fourth of all money spent for food; and meat 
animals are the most valuable product of United States 
agriculture, accounting for a third of all income dollars 
earned by farmers. Moreover, the economic position of 
meat and meat animals has undergone marked trends 
during the growth of the United States economy. This 
study analyzes those trends and assesses the influence, 
both economic and non-economic, that have borne on them. 
Included among basic considerations is the kind of compet- 
itive setting in which prices for meat and meat animals 
are arrived at, although the study did not extend into in- 
tensive investigation of that subject. The results of this 
analysis have meaning to consumers and producers, and 
to present a prospective farm policy. If the historical 
record should appear to promise a bright future for demand 
for meat, expansion of the production of meat animals, 
which is highly resource-using, could do much to relieve 
the contemporary surplus problem in agriculture. 

Procedure. Although fundamentally based on statistical 
price analysis, this study especially relates trends in pro- 
duction and price of meat to trends in the general economy. 
National income, as the parameter of economic growth, is 
considered as a composite measure of many economic and 
non-economic factors. Particular account is taken of such 
institutional factors as locational shifts of population, 
adoption of mechanical refrigeration in homes, and changed 
systems in meat retailing. Other distinctive features of 
procedure are the use of general price level and real in- 
come as separate variables in all statistical analysis; 
computation of statistical price analyses for the entire 
32-year period and for each of three sub-periods; and the 
inclusion of cross-sectional as well as time series analysis. 

Results. Most impressive of all results was the out- 
standing record of demand for beef. Ranking high in pref- 
erences of consumers and aided by various non-economic 
developments including improvement in its own quality, 
beef has shown a growth record remarkably close to that 
of the entire economy. By contrast, demand for pork has 
lagged. Supply-and-price relationships for the entire 
32 years were virtually unitary for both beef and pork. 
However, short-term demand has been more inelastic; and 
it has become more inelastic since the war than before it. 
Elasticity of demand in 1948-58 appears to have been only 
about -0.7 for both beef and pork. 

Cross-sectional (family budget) studies for a recent, 
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high employment year show a marked tendency for higher 
income consumers to use their buying power not so much 
to buy more meat as to buy meat of better quality and 
higher price. 

Conclusions. Past growth in demand can be heartening 
indeed if it can be extended into the future. Prospects for 
its doing so rest on whether necessary conditions can be 
met. The rather high statistical values for income elas- 
ticity of demand for meat as derived from time series 
analysis -- much higher than those found from cross- 
sectional studies -- resulted not alone from “pure” income 
elasticity but also from facilitating institutional factors. 
Hence, if the potential for further growth is to be realized, 
institutional changes comparable to earlier ones must be 
forthcoming. Furthermore, for past experience to be pro- 
jectible into the future, the pricing system for meat and 
meat animals must retain as close an approximation to 
perfect competition as it has previously. If it should be- 
come more imperfect -- there is some evidence it may be 
doing so -- the results of this study cannot be applied to 
the future without modification. 

Most perplexing problem, currently and for the future, 
is the relatively inauspicious record for pork. Also full 
of meaning, in view of the tendency of hog and cattle pro- 
duction to variability, is the rising degree of inelasticity 
of short-term demand. Not only improved quality of prod- 
uct, but also more stability and dependability of supply, 
seem to be insisted on by the modern consumer. 

Microfilm $2.85; Xerox $9.90. 218 pages. 





FACTORS AFFECTING SUCCESS 
OF BEGINNING FARMERS 


(L. C. Card No. Mic 60-2864) 


Clarence Duard Edmond, Ph.D. 
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Supervisor: John F. Timmons 


The purpose of this study was to determine some of the 
major factors affecting net income and gains in net worth 
of beginning farm operators. From a sample of 175 men 
who began as farm operators in 1953 in 224 randomly se- 
lected sample townships in southern Iowa and northern 
Missouri, complete business operations for the period 
1953-1955 were obtained. 

The specific objectives of the study were: (1) to deter- 
mine the importance of family help; (2) to determine major 
factors influencing income; (3) to compare progress of 
those who quit with those who stayed in farming; (4) to 
develop an equation for predicting net farm income; and 
(5) to suggest some remedial measures and some future 
lines of study. 

Major findings were: 


(1) Through family help (gifts and aid in obtaining land, 
capital, and equipment) beginning farmers started 
on about average size and quality of farms for the 
area with much higher percentages of cropland in 
corn, wheat and beans. Bythe third year their farms 
were significantly larger than average for the area. 


(2) Major factors affecting net total income were: total 





gifts received, operator’s net worth, value of land- 
lord’s assets used, borrowed capital, total P.M.W.U. 
per farm, total acres in crops, off-farm work by 
wives, and P.M.W.U., in hogs. Off-farm work by 

the operator negatively affected net farm income 

but had no significant effect on net total income. 

If real-estate values were held constant, invest- 
ments in land negatively affected net farm income. 


Compared to those who stayed in farming, those 
who quit realized less gains in net worth but re- 
ceived greater net cash income. Differences in 
previous training, beginning net worth and net in- 
come while farming were nonsignificant. 


Aithough very highly significant, the percentages of 
variation (52 to 56) explained by three multiple re- 
gression equations were considered too low for pre- 
dicting net farm income. Most important variables 
tested were: net worth, value of landlord’s assets 
used, borrowed funds, P.M.W.U. in hogs and oper- 
ator’s off-farm work. All had positive effects 
except the latter. 


Further study is recommended: in decision making 
and other indicators of managerial ability; of off- 
farm labor; of tenure class effects on net farm 
income; of reasons for large income differentials 
needed for changing occupations; in efforts to pre- 
dict net farm income; and of relationships between 
income, consumption and gains in net worth, 


Based upon findings of this study, it is suggested 
that young people of the area learn a profession or 
skilled occupation as alternatives to farming in case 
the desire or need arises for finding employment in 
nonfarm work. 

Microfilm $3.25; Xerox $11.25. 249 pages. 


RELATION OF OCCUPATIONAL 
PLANS OF IOWA FARM BOYS 
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Iowa State University of Science and Technology, 1960 


Supervisor: Donald R. Kaldor 


There have been pressures within the farm industry to 
push farm labor from farming and pressures in the nonfarm 
economy to pull farm labor into nonfarm industries. Much 
of the impact of these pressures has focused on farm boys 
planning entry into farming as an occupation. This study 
was designed to determine the occupational plans of farm 
boys about to enter the labor market and to analyze the 
factors influencing these plans. 

The universe sampled in March, 1958, included all 
senior farm boys in Iowa high schools located in towns or 
communities of less than 25,000 population. The state was 
subdivided into ten strata, each stratum with approximately 
600 senior farm boys. Each stratum was further subdivided 
into 12 sampling units containing approximately 50 farm 
boys each. Two sampling units per strata were selected 
at random to give a total sample of 940 Iowa farm boys. 
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It was learned that over 39 percent of the senior farm 
boys who had an occupational plan were planning to farm. 
Over 60 percent of the boys were planning a nonfarm oc- 
cupation with the largest single group choosing the pro- 
fessions. 

The relative importance of nonmonetary benefits asso- 
ciated with farm and nonfarm occupations became clear 
when the boys were asked their occupational preference 
under conditions of equal money income of $4,000. Fifty- 
one percent of the boys preferred farming under such con- 
ditions. Forty percent preferred a nonfarm job, and nine 
percent said it didn’t matter. 

It was noted that the boys who planned to farm were 
from families with significantly higher net worths than 
were boys planning nonfarm jobs. Families of the boys 
planning to farm had an average net worth of $40,199, 
while those planning nonfarm jobs had an average net 
worth of $29,075. 

On the average, boys who planned to farm expected 
their income earning opportunity to be about as good in 
farming as in nonfarm occupations. However, those who 
planned a nonfarm job expected their earning potential in 
farming to be three-fourths of their earning potential in a 
nonfarm job. 

Within the range of variation experienced, the evidence 
strongly suggested that income expectations, resources 
and nonmonetary preferences were important factors af- 
fecting occupational plans than the other two factors. 

Most of the boys fell into three major groupings. 
Group 1 consisted of 122 boys whose expectations of mon- 
etary earnings and nonmonetary benefits were higher for 
the farm occupation than for the nonfarm occupation. 

Group 2 consisted of 253 boys whose expectations for 
monetary income and nonmonetary benefits were both higher 
for the nonfarm job than for farming. 

Group 3 consisted of 282 boys who expected monetary 
income from a given set of resources to be higher in a non- 
farm job, but they anticipated greater nonmonetary benefits 
in farming. Microfilm $3.30; Xerox $11.50. 254 pages. 
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AN ANALYSIS OF JUNIOR EXECUTIVE 
TRAINING PROGRAMS IN DEPARTMENT 
STORES IN TEXAS 


(L. C. Card No. Mic 60-2790) 


Gene Oliver Ermert, Ed.D. 
North Texas State College, 1960 


The problem of this study was to determine the signif- 
icance of various relationships between job-performance 
ratings of junior executive trainees and selected factors 
associated with the college curricula of these junior exec- 
utive trainees. Job-performance ratings were made by 
personnel directors and immediate supervisors of college 
graduates enrolled as participants in junior executive train- 
ing programs in selected department stores in Texas. 

Trainees with a college business major were signifi- 
cantly more successful than college non-business majors 





relative to business mathematics, problem-solving ability 
in technical problems, and clerical ability, as indicated 
by the ratings of personnel directors. 

Trainees who had taken three or more college market- 
ing courses while in college were significantly more suc- 
cessful in job-performance than trainees who had taken 
two or fewer college marketing courses while in college, 
relative to problem-solving ability in technical problems, 
as indicated by the ratings of personnel directors. 

Trainees who reported three or fewer areas of felt 
college curricular deficiencies upon entering the training 
program were significantly more successful in job-per- 
formance than trainees who reported four or more areas 
of felt college curricular deficiencies upon entering the 
training program, relative to clerical ability, as indicated 
by the ratings of personnel directors. 

Trainees with a college business major were signifi- 
cantly more successful than college non-business majors 
relative to personal salesmanship ability, as indicated by 
the ratings of immediate supervisors. 

Trainees who reported they would change their college 
major if they re-entered college were significantly more 
successful in job-performance than trainees who reported 
they would not changetheir college major ifthey re-entered 
college, relative to business mathematics, as indicated by 
the ratings of immediate supervisors. 

There was no significant difference between job-per- 
formance ratings made by personnel directors and imme- 
diate supervisors. 

A college major in a field of business seemed to en- 
hance the opportunity of trainees to be more successful in 
job-performance relative to use of business mathematics, 
problem-solving ability in technical problems, and clerical 
ability, as indicated by the ratings of personnel directors. 

A relatively greater number of college marketing 
courses taken by trainees while in college seemed to have 
beneficial subsequent effects upon job-performance rela- 
tive to problem-solving ability in technical problems, as 
indicated by the ratings of personnel directors. 

A relatively smaller number of areas of felt college 
curricular deficiencies reported by trainees as existing 
upon entering the training program seemed to have bene- 
ficial subsequent effects upon job-performance relative 
to clerical ability, as indicated by the ratings of personnel 
directors. 

A college major in a field of business seemed to en- 
hance the opportunity of trainees to be more successful in 
job-performance relative to personal salesmanship ability, 
as indicated by the ratings of immediate supervisors. 

The trainees’ desires to change college major if they 
re-entered college seemed to have favorable subsequent 
effects upon job-performance relative to use of business 
mathematics, as indicated by the ratings of immediate 
supervisors. 

It is recommended that prospective junior executive 
trainees should relate their college course work to the job 
requirements of junior executive training programs. 

It is recommended that personnel executives respon- 
sible for the recruitment and selection of prospective 
junior executive trainees should be cognizant of the exact 
nature of any deficiencies in the preparation of prospec- 
tive junior executive trainees. 
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RULE ORIENTATION OF SUPERVISORS 
AS A MEASURE OF DEGREE OF 
BUREAUCRATIZATION OF ORGANIZATIONS 
DIFFERING IN SIZE AND OBJECTIVE 


(L. C. Card No. Mic 60-3192) 


Norbert John Esser, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor George B. Strother 


The purpose of this study was to determine if the size 
of an organization and/or the type of organization, whether 
business, public utility or government, are related to bu- 
reaucratic tendencies. Taking the writings of Max Weber 
and Robert Merton as the main theoretical background, the 
study was designed to overcome some of the limitations of 
the case study approach to bureaucracy. 

A set of 20 short cases or incidents were developed and 
administered to 512 first level supervisors in business, 
public utility, and government organizations of varying 
sizes. The supervisors read the incidents, which involved 
the making of decisions, and for each one checked one of 
three possible ways of handling the situation presented. 

By the type of response checked, a rule orientation score 
was obtained for each of the supervisors. The rule orien- 
tation of the supervisors was used as the measure of the 
bureaucratic tendencies of the organizations to which they 
belonged. 

In addition to the variables of size and type of organiza- 
tion, the personal variables of years of formal education, 
age, and number of years as a supervisor were obtained 
from the respondents in order to determine their relation- 
ship to rule orientation. 

Five of the 20 incidents were found to be scalable 
within 10 per cent error of reproducability. Scale scores 
of these 5 items were the basis for the analysis of the data. 
The median test was the main statistical technique em- 
ployed in the analysis. 

It. was found that the rule orientation of the supervisors 
was independent of the main study variables of size and 
type of organization. The personal variables of age and 
number of years as a supervisor were also found to be un- 
related to rule orientation. There was a significant dif- 
ference in the supervisors’ rule orientation depending upon 
their level of formal education. The high school or average 
educated supervisor was found to be more rule oriented 
than those either more or less educated. 

It is concluded that many generalizations about bureauc- 
racy are unsubstantiated by real evidence and that the term 
bureaucracy is often misused. It is suggested that if bu- 
reaucracy were viewed as an administrative technique 
rather than as a term to describe organizations, then many 
of the usual over-generalizations would not be made. As 
an administrative technique, bureaucracy applies equally 
well to both government and business, since the business 
manager and the government official are likely to use the 
same methods to obtain their objectives. 

Some suggestions are made for further research using 
the methodology employed in the study. 

Microfilm $2.50; Xerox $4.20. 80 pages. 





INTERNATIONAL MOVEMENT OF 
PETROLEUM AND PETROLEUM PRODUCTS 
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This study deals with the international movement of 
crude petroleum and its products. It is an examination of 
international petroleum transportation and provides objec- 
tive information concerning the following: 

How, and why petroleum moves internationally. This 
includes the various methods of transportation, the coun- 
tries which are involved and the magnitudes of these op- 
erations. 

The changes in transportation which have been caused 
by shifts in world production, consumption, and advance- 
ment of technology. 

The economic and political obstacles such as quotas, 
tariffs, and other controls, to the international movement 
of petroleum. 

The complexities which arise when normal commercial 
international petroleum movements are disrupted by wars, 
nationalizations, or similar events. 

Some projections as to the future of international pe- 
troleum movements. 

The study starts with an explanation as to how much of 
the world’s energy is supplied by petroleum. To meet this 
demand the volume of movement was such that, in 1958, 
petroleum made up more than half the world’s goods, by 
weight, which entered international trade. 

The United States has always been a leader in the world 
petroleum industry. The extent of this leadership is cov- 
ered in some detail. 

The various methods of international transportation of 
crude petroleum are described. Included in this descrip- 
tion are the amounts moved by each method, a listing of 
international routes, and projections as to future move- 
ments. The obstacles to peacetime movement are listed 
together with comments as to their effects. 

Coverage is given to the international transportation of 
petroleum products and the general effects which the re- 
fining process has on this movement. It is observed that 
most countries have sufficient refining capacity to meet 
domestic demands for petroleum products. This wide dis- 
tribution of refining has caused the establishment of sub- 
stantial economic and political obstacles to the movement 
of refined products across international boundaries. Ac- 
cordingly, most international movements were of crude 
petroleum. 

The major disruptions in international movement are 
described. The principal disruptions covered are World 
War I; the nationalization of the Mexican oil fields in 1938; 
World War I; the Korean War; nationalization of the oil 
industry in Iran; and the Suez crisis. 

The study resulted in a comprehensive coverage of in- 
ternational petroleum movement. Major conclusions 
reached were as follows: 

The geography of the world’s natural resources makes 
petroleum one of the most important items of international 
trade. It will be some time before petroleum is replaced 
by some other energy source. 

Petroleum moves internationally primarily by ocean 
transportation. The secondary methods are, in order of 
importance: pipeline, inland waterways, railroad tank 
car, and tank trucks. 
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From 1860 to 1918 most international movements of 
crude or petroleum products were ocean shipments orig- 
inating in the United States. After World War I the Carib- 
bean, Middle, and Far Eastern areas began to make im- 
portant contributions of crude and refined petroleum to the 
world market. After World War II the Middle East became 
the center of gravity of international petroleum shipments 
and the United States became a net importer. 

The international flow of petroleum and its products has 
often been curtailed by such obstacles as quotas, tariffs, 
taxes, safety regulations, specifications, and various other 
restrictions. The various governments involved have be- 
come petroleum conscious and are retaining only such 
controls which are necessary to protect their own econ- 
omies. 

The frequent disruptions of normal international move- 
ment indicate the need for adequate transportation to meet 
any future world crisis. 

Future international movements of crude petroleum and 
products will continue to be primarily by ocean shipping. 
The pipeline will become more important for overland 
shipments. It is anticipated that there will be a decline in 
the volume moved by railroad tank car. 

Microfilm $2.65; Xerox $9.25. 202 pages. 
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In this study the present valuation standards for bonds 
held by life insurance companies are analyzed critically. 
These standards are considered particularly in regards to 
valuations for bonds used in financial reports submitted to 
state regulatory authorities by the companies. 

The problems of the functions and uses of investment 
loss reserves, minimum and maximum size limits to such 
reserves, and rates of accumulation thereto are discussed 
in detail. While the study is confined to life insurance com- 
panies, the principles of valuation and use of investment 
loss reserves would appear to apply to other institutional 
investors who invest for the long-term and whose need for 
liquidity is not a prime factor. 

One of the prime purposes of financial reports sub- 
mitted by life insurance companies to state regulatory au- 
thorities is to enable such authorities to determine the sol- 
vency or insolvency of the companies in accordance with 
their statutory responsibilities. Thestudy includes: (1) con- 
sideration of alternative broad standards of valuation as 
interpreted bythe courts in solvency matters; (2) an exam- 
ination of life insurance company failures during the decade, 
1929-1938, and the broad role which investments and valu- 
ation played in these failures; (3) a review of the charac- 
teristics of the life insurance industry which permit a long- 
term valuation standard to be applied to all assets, including 
bonds, held by the companies; (4) an examination of the 
present system of valuation of bonds, historical development 





thereof, and shortcomings therin; (5) an analysis of the 
present combined Mandatory Securities Valuation Reserve 
held by the companies for all classes of securities and ad- 
vantages and disadvantages thereof; and (6) a review of 
the bond portfolio experience of forty-one life insurance 
companies during the Great Depression period as well as 
historical loss rates on corporate bonds in attempting to 
provide statistical support for size limits and rates of ac- 
cumulation to a bond valuation reserve. 

Based upon the findings, the following recommendations 
are made as to the proper asset values for broad cate- 
gories of bonds: (1) all bonds, including defaults but ex- 
cluding perpetual bonds and convertible bonds (and similar 
bonds with speculative privileges) which have appreciated 
in value substantially above par, should be carried at 
amortized values; (2) the impairment in the long-term 
value of defaulted bonds should continue to be recognized; 
one method of recognition would be to carry defaulted 
bonds at their book values after a bond valuation reserve 
of 50 per cent of the par value of such bonds had been ac- 
cumulated; (3) perpetual bonds should be carried at cost; 
and (4) convertible and similar bonds which have appreci- 
ated in value above a price of 130 should be carried at 
market value. 

A further recommendation is made that a separate in- 
vestment loss reserve for bonds should be established. 
The principal function of the separate bond valuation re- 
serve should be to absorb realized and unrealized (if de- 
faulted bonds are required to be carried at market values) 
credit losses. Life insurance companies should be required 
to add to the reserve until a minimum reserve of 2.5 per 
cent of the book value of the bond portfolio is accumulated. 
The companies should be given permission to add an addi- 
tional 1.0 per cent, or a maximum reserve of 3.5 per cent, 
at their discretion in judging the risk element in their in- 
dividual bond portfolios. 

The recommendations made above are for sound, 
healthy insurance companies and would reflect conservative, 
long-term, going-concern values. Valuation standards for 
companies in a precarious condition might necessarily be 
different Microfilm $3.65; Xerox $12.85. 282 pages. 
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Several topics are treated in the dissertation: 


1. U.S. anticipated population growth, expected gains 
in Gross National Product and future growth in de- 
mands in energy and electric power in the United 
States to 1975. 


The probable influence of competing fuels such as 
oil, natural gas, fissionable materials, and water 
power on future U. S. bituminous coal markets. 


Trends in U. S. bituminous coal markets, 1920 to 
1957. 
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4. The prospects for U.S. bituminous coal markets in 
1975. (This is the major topic.) 


5. The need for a national fuels policy. 


The dissertation is limited both in substance and in 
time. It is concerned entirely with the U. S. bituminous 
coal industry. Little reference is made to anthracite coal 
which now accounts for less than five per cent of total 
U. S. coal production. In like manner, the discussion of 
U. S. bituminous coal before 1920 is brief, and coal mar- 
kets are projected only to 1975. 

Unfortunately statistical time series analysis is of 
little help in analyzing coal market trends since 1920 and 
projecting them to 1975. Alternately, nine separate coal 
markets have been discussed using a “crucial influence” 
technique. The influences which have crucially influenced 
these nine markets since 1920 have been identified and dis- 
cussed; the influences which are likely to affect crucially 
these nine markets to 1975 have been identified and evalu- 
ated. 

After considering the effect of competing fuel sources 
(oil, natural gas, atomic energy, water power, and other 
possible energy sources) on coal markets since 1920 and 
their likely impact on future coal markets, 1975 coal mar- 
kets are projected and compared with those of 1920 and 
1957. The results are summarized: 


U. S. Coal Markets (in millions of tons) 


1975 
(estimated) 


30.1 403 
10.5 , 1 
135.4 : 2 
76.2 y 122 
NA } 5 
NA’ 17 


Coal Market 


1920 


1957 








Electric Power Utilities 

Bunker Foreign Trade 

Railroads 

Coke Plants 

Steel and Rolling Mills 

Cement Mills 

Other Manufacturing and 
Mining 

Retail Dealer Deliveries 


256.0 87.2 50 
NA’ 35.7 15 


Exports 38.5 76.3 37 
546.7 


Total coal distributed 489.8 652 


The coal markets above are coal’s “traditional” mar- 
kets. In the dissertation, coal research and its possible 
influence on traditional and new coal markets is discussed. 
Although the prospects for new coal markets based on cur- 
rent research efforts appear encouraging, no coal tonnage 
to these new markets is projected. 

Inasmuch as U. S. raw energy use between 1957 and 
1975 is expected to increase at an annual rate of more than 
three per cent, compounded, and inasmuch as most of this 
energy probably will be derived from oil and natural gas 
whose domestic supplies will almost surely become very 
tight before the end of this century, a coordinated national 
fuels policy is proposed. 

In conclusion, it is noted that U. S. bituminous coal mar- 
kets, for the first time since 1920, may expand, between 
1957 and 1975, somewhat in tune with general U. S. eco- 
nomic growth and resulting U. S. raw energy demands with- 
out the stimulation of war. 


1. Not available. 
Microfilm $3.35; Xerox $11.70. 260 pages. 








DETERMINING THE ACTUAL CASH VALUE 
OF COMMERCIAL REAL PROPERTY 
FOR INSURANCE PURPOSES 


(L. C. Card No. Mic 60-2855) 


Walter Williams, Ph.D. 
Indiana University, 1960 


Use of the 1943 New York Standard Fire Insurance 
Policy or a modified version of this contract is now man- 
datory in all states in the United States. According to the 
terms of the standard policy, a fire company insures the 
policyholder “to the extent of the actual cash value of his 
property at the time of the loss.” However, the measure 
of value (actual cash value) is not defined in the fire con- 
tract. One might expect under such circumstances that 
actual cash value would be a phrase defined so clearly by 
usage that problems of interpretation would be negligible, 
but such agreement as to meaning does not exist. Further- 
more, valuation techniques are at best rough guides to 
value and may produce substantial variation when applied 
by different individuals. Hence, when appraisers, adjusters, 
accountants, judges, and juries join the contracting parties 
(insured and insurance company) in determining the actual 
cash value of commercial real property, each of these in- 
dividuals or groups may have an influence upon the final 
outcome of a value estimate for insurance purposes. The 
author’s primary purpose, then, has been to interpret the 
phrase actual cash value as used in the standard policy. 

In order to interpret the phrase actual cash value of com- 
mercial real property, the author (1) studied the currently 
used methods of estimating the value of commercial prop- 
erty; (2) investigated the desires and the legal intent of 

the groups making and executing the fire contract; and 

(3) estimated the importance of these groups in shaping 

the current meaning of the phrase actual cash value of non- 
residential real estate. 

After analyzing the influence exerted by the various 
groups in determining insurable value, the author concluded 
that insurance companies tend to overvalue property both 
for loss and premium purposes relative to a hypothetically 
correct (strict indemnification) value. The primary reason 
for overpayment in the event of a loss (especially small 
losses) is a marketing or public relations consideration. 
The overvaluation for premium purposes serves as a 
cushion for the loss overpayments and, also, provides a 
large volume of interest-free funds from advance payments 
on three and five year policies. However, despite the high 
bias for both premium and loss, a split has developed be- 
tween value and loss. The split may be explained by the 
fact that some insureds tend to “shop” for bargain valua- 
tions, thereby slowing the upward tendency in valuations 
for premium purposes. Yet, there are no factors that tend 
to limit market pressures for higher and higher loss pay- 
outs. The split between value and loss is beginning to cause 
concern in the fire industry. At the present time the fire 
companies may adopt one of two possible courses of action 
that might lessen or remove the value-loss split problem: 
(1) an adoption of replacement cost coverage in the com- 
mercial field; or (2) a return to strict indemnification. 

While an adoption of replacement cost coverage would 
solve the vaiue-loss split, it would raise a serious moral 
hazard problem. Therefore, the author recommends a 
return to strict indemnification. However, the concept of 
strict indemnification would have to be accepted by all 
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companies, or the deviators (overvalue or overpay com- 
panies) would probably cause a situation similar to that 
presently existing. The author suggests a “four point pro- 
gram’ by means of which the industry may return to a con- 
cept of strict indemnification. The program involves (1) a 
plan for more sound underwriting; (2) a system by which 
coinsurance can be used to bring about value-loss consist- 
ency; (3) a suggestion for a definition of actual cash value 
to be used in the standard policy; and (4) a proposal for 
eliminating certain agency pressures that tend to distort 
loss settlements. 

Microfilm $3.75; Xerox $13.05. 290 pages.. 


ECONOMICS, FINANCE 


THE INVESTED CAPITAL STANDARD IN THE 
UNITED STATES EXCESS PROFITS TAX 


(L. C. Card No. Mic 60-3045) 


Samuel Blitman, Ph.D. 
Columbia University, 1960 


This dissertation attempts to develop a proposal for 
revising the invested capital standard so as to restore a 
high profits tax to the United States excess profits tax. 

The project is sanctioned by the failure of the World War II 
and Korean excess profits tax laws to reach excessive 
profits since, under the average earnings standard, such 
profits could escape tax by being incorporated in the credit 
base. A levy on excessive profits in an absolute sense 
seems to be essential in a wartime fiscal program. 

The invested capital standard has often been advocated 
not only as a measure of high profits but also as a measure 
of economic surplus. This construction is fortified by the 
fact that normal profits (i.e., necessary costs) are derived 
by a method suggested by economic principles rather than 
conventional accounting--that is to say, by applying a given 
percentage rate of return to an invested capital base. 

Neither the historic nor the asset approach under the 
1950 excess profits tax law, however, approximated a 
“real capital” concept with respect to the credit base. In 
general, this may be attributed to the legal formulas pre- 
scribed both as regards the composition of the invested 
capital base and the valuation of asset items. 

Under such formulas, for example, lost or discarded 
(i.e., “phantom”) capital could be counted as invested capi- 
tal and the value of item frequently depended, among other 
things, upon the legal character of a transaction and its 
date of consummation. Other factors of significance were 
the accounting treatment applied to a particular asset item 
and the financial history of the taxpayer. 

Specific proposals for improving the invested capital 
base are presented under the following topical headings: 
(1) the valuation of capital; (2) the deficit rule and recent 
loss adjustment; (3) the treatment of excess depletion; 

(4) the treatment of goodwill and other intangibles; (5) the 
treatment of property acquired for stock; and (6) the use 
of consolidated returns. 

While it is proposed to retain the original cost valua- 
tion, it is believed that the validity of the measurement of 





normal profits is impaired when current income in in- 
flated dollars is aligned with a credit yardstick stated in 
terms of a hard monetary unit. Revalorization is suggested 
as a corrective through use of an index-multiplier. 

Modifications and changes are also suggested with re- 
spect to the five other areas enumerated. 

As for the borrowed capital provision, it is recognized 
that some undue advantage might accrue to certain tax- 
payers owing to the discrepancy between the interest cost 
and the rate of return allowed. This condition is difficult 
to remedy so long as part of the interest cost is treated as 
a deductible expense and part of the principal is included 
in invested capital. 

In sum, the British concept of invested capital is sug-. 
gested as offering a base which most closely approaches 
a “real capital” concept. The British concept would elim- 
inate many defects of the United States standard which are 
largely technical or legal in origin. Moreover, the British 
concept lends itself best to application of an index-multiplier 
and is not subject to distortion because the capital assets 
are financed in part through equity and in part through debt. 

The dissertation contains a legislative history of the 
invested capital provision under the World War I, World 
War I, and Korean excess profits tax laws, and a statis- 
tical survey of the use and yield of this standard during the 
World War IJ and Korean war periods. 

Microfilm $4.25; Xerox $15.10. 331 pages. 


ECONOMICS, HISTORY 


ACADEMIC ECONOMICS IN HOLLAND 
1800-1870 


(L. C. Card No. Mic 60-2948) 


Irene Hasenberg Butter, Ph.D. 
Duke University, 1960 


Supervisor: Joseph J. Spengler 


In the present study the development of Dutch economics 
during the nineteenth century has been surveyed and ana- 
lyzed. The dominant theme which underlies the presentation 
of material in this study is the growth of economics as an 
autonomous branch of knowledge, i. e., the severing of the 
ties binding economics to the law faculties of Dutch univer- 
sities, as well as the professionalization of economists en- 
gaged outside of universities. Emphasis was placed on the 
factors that influenced the status of economics in Holland 
both as a professional field and as a discipline. 

Most of the dissertation is confined to the period 1800 
to 1870. However, the achievement of full autonomy for 
economics as a discipline was not initiated until 1913, when 
the Rotterdam School of Economics was founded. Certain 
parts of the study, concerned with the status of economics 
in the university structure could not, therefore, be confined 
to the shorter time span of the dissertation at large. The 
writer has concentrated on a representative group of nine- 
teenth-century Dutch, academic economists, and has sub- 
jected the careers and major writings of the selected group 
to detailed examination. A considerable part of the study 
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was devoted to the context in which Dutch economics de- 
veloped rather than to economic thought per se. 

At the beginning of the study a brief sketch of the his- 
torical background of Holland prior to the nineteenth cen- 
tury has been presented as well as a description of the 
structure and development of the Dutch economy during 
the period covered. Dutch economic history and policy in 
the early nineteenth century was reviewed in combination 
withsome non-academic economic views, specifically those 
of King Willem I and Gijsbert Karl Van Hogendorp. The 
study proceeded with an examination of the system of 
higher education and the status of economics as a profes- 
sion in Holland. Thus the role of historical, economic, 
educational, and cultural factors that entered into the con- 
text of Dutch nineteenth-century, academic, economics 
was explored and appraised. 

Nineteenth-century Dutch economists made no contri- 
butions to speak of to economic thought or analysis. Their 
writings were largely confined to applied economics. Pub- 
lications on economic policy issues outnumbered by far 
the writings dealing with economic theory, economic his- 
tory, or the history of economic thought. The following 
were found to be main deterrents to the development of 
Dutch economics during at least part of the nineteenth cen- 
tury: the use of Latin as the official university language 
in Holland, combined with the rigid four-faculty structure 
of Dutch universities; thesubordinate position of economics 
in the Dutch law faculties, which meant that there was no 
training in economics per se, in Holland, and that economics 
was always taught by a person of legal background; an all 
too exclusive emphasis on applied economics, in teaching, 
in writing, and in the professional activities which Dutch 
economists engaged in; the concentration of effort on the 
popularization of elementary principles rather than on 
criticism and original thinking. 

Relevant changes in the educational framework and 
professional arrangements during the second part of the 
nineteenth century gradually made the situation more fa- 
vorable to the development of economics in Holland. Al- 
though the status of economics in the academic sphere was 
not modified until the twentieth century, the nature of Dutch 
economic inquiry became more diversified and more pene- 
trating during the last decades of the nineteenth century. 

Microfilm $3.75; Xerox $13.05. 290 pages. 


ATTEMPTS TO UNIFY THE AMERICAN 
LABOR MOVEMENT, 1865-1900. 


(L. C. Card No. Mic 60-3201) 


Howard Martin Gitelman, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Jack Barbash 


This study deals with eight nineteenth century attempts 
to establish an American labor center. Included among 
these eight are: the National Labor Union (1866-1872), the 
Industrial Congress (1873-1875), The International Work- 
ingmen’s Association (1870-1876), the International Work- 
ing People’s Association (1883-1886), the Knights of Labor 
(1869-1895), the Federation of Organized Trades and Labor 
Unions and the American Federation of Labor (1881-1900), 
and the Socialist Trade and Labor Alliance (1895-1900). 





The object of the study was to discover the reasons 
for the success or failure of these movements--in terms 
of survival--with the hope that these would lend them- 
selves to generalization. 

The basic conclusion of the study is that environmental 
factors such as the lack of class consciousness, manage- 
ment opposition, population heterogeneity, etc., impinged 
with equal force upon all of the movements. The deter- 
minants of success or failure were largely internal to each 
movement. They bore close relation to organizational 
structures and the distribution of power within each move- 
ment. Only secondarily did they bear any relation to the 
nature of the movement. 

Microfilm $7.20; Xerox $24.95. 565 pages. 


THE TERMS OF TRADE OF PRIMARY 
PRODUCTS AND MANUFACTURED GOODS 
IN INTERNATIONAL TRADE, 1872-1952. 


(L. C. Card No. Mic 60-3241) 


Sarah Southworth Montgomery, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor P. T. Ellsworth 


This is a statistical investigation of the secular rela- 
tion between the prices of internationally traded primary 
products and those of manufactures. It begins with an 
examination of the two most important empirical works: 
a1949 United Nations study, The Relative Prices of Exports 
and Imports of Under-developed Countries and Charles P, 
Kindleberger’s The Terms of Trade, A European Case 
(1956). The former was the first full scale statement on 
the subject and its conclusions were widely quoted. They 
were that primary products and thus underdeveloped coun- 
tries’ terms of trade deteriorated from the 1870’s to the 
late 1940’s. Kindleberger, in contrast, found no change in 
the relative position of primary products, 1872-1952. 

A large part of the disagreement between these findings 
stems from differences in starting and terminal years. 
Much of the remaining variation is due to the heavy reli- 
ance in Relative Prices . . . on British series which did 
not behave as did those for the rest of Industrial Europe. 
Kindleberger’s series are preferable both in the years and 
in the areas covered. A tentative nod is, therefore, given 
his finding of no long-run decline in the position of primary 
products. Contrary to his conclusions, however, this was 
apparently the net result of large secular shifts in opposite 
directions within the period. 

Moreover, when the data used by Kindleberger and in 
Relative Prices . . . are combined with other series and 
more intensively analyzed a somewhat different pattern 
emerges. The method of approach is to find for each of 
Kindleberger’s “key years” (1872, 1900, 1913, 1928, 1938, 
1952) a range of price index numbers for manufactures, 
for primary products, for foods and for raw materials 
within which the world values may lie. The limits and mid- 
points of these ranges are then compared to find terms of 
trade vis-a-vis manufactures of primary products and of 
its two major components. The ranges are so wide that the 
pattern is quite uncertain. On the basis of the midpoints, 
however, the position of primary products improved slightly 
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over the period. Their terms of trade were 94 in 1872 and 
98 in 1952 with 1913 = 100. Foods fared better than all 
primary goods, while raw materials about held their own. 
This finding differs somewhat from Kindleberger’s largely 
because of (1) his complete discounting of the very rapid 
decline of German manufactures prices, 1872-1900, and 
(2) the smaller increase in United States manufactured 
export prices than in the prices of Industrial Europe’s 
manufactured exports and imports, 1913-1952. 

All these conclusions, however, refer basically to what 
happened to the relative position of primary products and 
manufactures in the manufacturing country, i.e., most of 
the manufactures prices are f.o.b. (exclude freight costs) 
and most of the primary prices are c.i.f. (include freights). 
Since a major reason for interest in these terms of trade 
is a concern for the welfare of the underdeveloped coun- 





tries, some adjustment must be made if freight costs 
moved differently from either set of merchandise prices, 
causing f.o.b. and c.i.f. prices of a basket of goods to 
behave disparately. 

Available freight rate data are very inadequate. By 
piecing bits of information together, however, some rough 
estimates can be made. They show freights falling further 
than goods prices, 1872-1913, and rising less, 1913-1952. 
Therefore, when they are used to “convert” primary prices 
to a c.i.f. basis, the results for the terms of trade are 
striking. Depending on how conservative an estimate is 
used of the relative importance of freights in delivered 
prices, the improvement in the position of primary prod- 
ucts, 1872-1952, is from fifteen to twenty percent. 

Microfilm $3.85; Xerox $13.50. 298 pages. 
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EDUCATION, GENERAL 


CONSIDERATIONS FOR THE EXPANSION 
OF THE AUDIO-VISUAL PROGRAM 
IN THE IRAQI EDUCATIONAL SYSTEM 


(L. C. Card No. Mic 60-2990) 
Aziz Shallal Aziz, Ed.D. 
Indiana University, 1960 


Chairman: Dr. Warren D. Stevens 


The Problem 


The Purpose. The main purpose of this study was to 
present recommendations to be considered when deter- 
mining the direction of expanding the existing audio-visual 
program of the Ministry of Education in the Republic of 
Iraq as well as initiating an audio-visual department in 
the University of Baghdad. 

The specific problems dealt with were: (1) function 
and scope, (2) materials and equipment, (3) production, 
(4) professional education and research, (5) administra- 
tion and organization, and (6) evaluation for improvement. 





Procedures and Sources of Data. The method used in 
this study was basically that of normative - survey based 
on the resources examined. Literature and research re- 
ports in the field of audio-visual education were reviewed 
to determine the principles and characteristics of desir- 
able audio-visual programs in the United States. Reports 
on audio-visual activities were studied to identify the prac- 
tices employed in programs in selected countries with 
backgrounds and educational conditions similar to those of 
Iraq. Reports on the status and services of the Iraqi audio- 
visual program were appraised. Recommendations which 
seemed feasible to the author were submitted for considera- 
tion for the future growth of the program. 





Conclusions. The data seem to justify the following 
conclusions: (1) The Ministry of Education needs to expand 
its audio-visual program which should serve as the basis 








for expanded programs throughout Iraq. (2) There is a 
basic core of principles and practices accepted by direc- 
tors of audio-visual programs in the different countries 
included in the study. (3) Successful programs studied 
provide for competent staff, sufficient budget, adequate 
materials, equipment and facilities, and a plan needed to 
reach their objectives. (4) The Ministry should plan for 
an expanded audio-visual program in terms of adequate 
staff, budget, materials, equipment, facilities, and plan in 
order to provide the best possible learning resulting in 
desirable behavioral changes for all students. (5) The 
University of Baghdad should plan to initiate an audio- 
visual program to serve its colleges and institutions both 
on and off campus. 


Recommendations. In general, the recommendations 
to be considered in determining the expansion of the audio- 
visual programs in Iraq are as follows: 

1. The Ministry of Education should expand its program 
on three levels, national, provincial, and fundamental 
education. 

2. A separate audio-visual division should be estab- 
lished in the Ministry and operate through a National Audio- 
Visual Center. 

3. The proposed center should operate as a service 
unit to all educational levels, and assist the provinces in 
doing so. 

4. A central library containing a wide range of audio- 
visual materials and equipment should be maintained by 
the National Center. 

5. Professional education and leadership programs for 
teachers in service and in training should be conducted in 
cooperation with teacher training institutions all over the 
country. 

6. Legislation should be enacted to define the organi- 
zation, responsibilities, and services of the National Center 
as well as of the provincial centers. 

7. A representative committee should be formulated 
at the Ministry of Education to act as an advisory body to 
the Directur of the National Center, with similar commit- 
tees in the provinces. 
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8. Fourteen audio-visual centers should be established 
under the Directorates of Educations in the fourteen prov- 
inces. 

9. Audio-visual materials should be employed for 
launching fundamental education campaigns utilizing mobile 
units for remote areas. 

10. The University of Baghdad should establish an audio- 
visual department to serve its colleges and institutions 
both on and off campus. 

Microfilm $3.90; Xerox $13.75. 301 pages. 


A COMPARISON OF THE GOAL 
MATURITY SCORES OF SELECTED GROUPS 
OF HIGH- AND LOW-ACHIEVING 
SIXTH GRADE STUDENTS 


(L. C. Card No. Mic 60-2991) 


Jack Bagford, Ed.D. 
Indiana University, 1960 
Chairman: Dr. Hanne J. Hicks 
Statement of the problem. The purpose of the study was 
to test the hypothesis that there are no significant differ- 


ences in the maturity of the goal choices of selected groups 
of high- and low-achieving sixth grade students. 


Procedure. The problem was investigated by con- 
structing an instrument to measure the maturity of the 
goal choices of sixth grade students, by collecting goal 
maturity scores for 467 sixth graders, and by comparing 
these scores to other physical and psychological variables. 
More specifically, the mean goal maturity scores of se- 
lected groups of high- and low-achievers were compared; 
the mean goal maturity scores of selected groups of girls 
and boys were compared; and the goal maturity scores of 
selected groups of subjects were correlated with their 
achievement scores and their intelligence quotients. 

Differences in the mean goal maturity scores of the 
various groups were tested for significance by utilizing 
the formula for critical ratio. Correlations were computed 
by the product-moment method. 

A high-achiever was defined as a subject whose achieve- 
ment standard score was at least one half standard devia- 
tion greater than his mental age standard score. A low- 
achiever was defined as a subject whose achievement 
standard score was at least one half standard deviation 
less than his mental age standard score. 


Major findings. An analysis of the data revealed the 
following findings: 

1. The total group of high-achievers had a significantly 
higher mean goal maturity score than the total group of 
low-achievers. (P< .02) 

2. When individual high- and low-achievers were 
matched by I.Q. and chronological age, the resulting group 
of high-achievers had a significantly higher mean goal 
maturity score than the low-achievers. (P < .01) 

3. As a total group, the sixth grade girls had a signif- 
icantly higher mean goal maturity score than the boys, but 
when individual boys and girls were matched by I.Q. and 








chronological age, the difference was not significant. 
4. A correlation of .37 was found between the goal 


maturity scores of the subjects and their achievement 
scores. This correlation was reduced to .23 when the in- 
fluence of intelligence was partialled out. Both correla- 
tions were significant at the .01 level of confidence. 

5. A correlation of .31 was found between the goal 
maturity scores of the subjects and their intelligence 
quotients. 


Conclusions. Within the limitations of the study, the 
following conclusions were made: 

1. As a group, sixth grade students who are high- 
achievers in relation to their ability make more mature 
goal choices than those who are low-achievers in relation 
to their ability. 

2. As a group, sixth grade girls make more mature 
goal choices than sixth grade boys; however, this differ- 
ence is not significant when the individuals in the groups 
are matched by I.Q. and chronological age. 

3. There is a relationship between the maturity of the 
goal choices of sixth grade children and their academic 
achievement, even when the influence of their intelligence 
is taken into account. 

4. There is a relationship between the maturity of the 
goal choices of sixth grade children and their intelligence 
quotients. Microfilm $2.50; Xerox $5.80. 117 pages. 





A STUDY OF STATE HIGH SCHOOL ASSOCIATIONS 
LEADING TO DEVELOPMENT OF EVALUATIVE 
CRITERIA FOR THESE ASSOCIATIONS 


(L. C. Card No. Mic 60-2651) 


John Morton Borgerson, Ed.D. 
Montana State University, 1959 
Supervisor: Vernon O. Sletten 

This study was directed toward the development of a 
set of tentative criteria for the evaluation of the inter- 
school athletic or activities associations of the forty-eight 
states. Criteria are proposed and alternatives suggested 
based on an analysis of the opinion of selected respondents 
in each of the states. The reactions of the authorities who 
cooperated are supplemented by recent statements and pub- 
lished articles and books dealing with the complex problem 
of interscholastic activities regulation and control. Areas 
investigated included organizational structure, relation- 
ship with other school-regulating agencies, financing and 
related problems. 

The different perspective from which the problems 
were viewed by activities association executive board 
members, chief state school officers and state school 
board association officers produced some marked differ- 
ences of opinion, particularly in the areas of policy formu- 
lation, legal status, and representation on the association 
executive board. Other factors such as diversity of organ- 
izational patterns among the states and the controversial 
nature of certain proposals of the Education Policies Com- 
mision operated against a firm consensus of opinion in the 
areas investigated. Alternative criteria are appended to 
the proposed criteria in order to present a balanced ex- 
pression of current viewpoint. The alternative criteria 
are, in a sense, minority or dissenting opinions. 
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Primary data was collected with a printed survey- 
appraisal form directed to the three groups of individuals 
who could be presumed to represent an informed view- 
point and eighty per cent of the 601 individuals responded. 
Opinions were analyzed and reported on a “percentage of 
response” basis. Eleven of the topics concerned organi- 
zational structure and operational practices and respond- 
ents indicated their preference of the alternatives sug- 
gested. Fifteen items relating primarily to association 
philosophy and policy solicited an “agree--no opinion-- 
disagree” type of response. 

The investigation uncovered little conclusive demand 
for reform or alteration in association structure and func- 
tion but did find evidence of certain dissatisfaction on the 
part of chief state school officers and school board associ- 
ation officers. A greater degree of approval of current 
operations was indicated by the association executive 
board members than was voiced by the chief state school 
officers and school board officials. Acceptance of associ- 
ation policy and practice was considerably greater on the 
part of those chief state school officers who were officially 
represented on and had a voice in association executive 
councils. There existed marked differences of opinion on 
the educational value of state tournaments, method of as- 
sociation financing, and the degree of autonomy with which 
the associations should operate. 

Analysis of sub-categories into which the three major 
groups were divided on the basis of background, length of 
service and region represented revealed little significant 
differences of opinion. It was noted that association execu- 
tive board members with the greater length of service 
tended to favor the status quo while those with a shorter 
period of service on the board were less prone to accept 
“what is” for “what ought to be.” Variations of opinion 
were considerably greater between the three major groups 
polled than within the sub-categories of the individual 
groups. Microfilm $3.05; Xerox $10.60. 233 pages. 


THE EFFECTS OF VARYING CLASS SIZE 
AND TEACHING PROCEDURES ON CERTAIN 
LEVELS OF STUDENT LEARNING 


(L. C. Card No. Mic 60-2698) 


Joe J. Christensen, Ph.D. 
Washington State University, 1960 


This experiment dealt with a study of the effects of 
varying group size and teaching procedures on certain 
levels of student learning. The major hypothesis tested 
was that large classes can be taught as effectively as small 
classes, with some economy of instructor time, provided 
teaching procedures appropriate for different levels of 
learning are used with varying group sizes. 

The student learning outcomes were determined pri- 
marily by course examinations designed to measure knowl- 
edge, comprehension, and application. 

The subjects for the study were all uper-class secondary 
education students enrolled in Education 301, Curriculum 
Experiences, during the first semester, 1959-60 at Wash- 
ington State University, Pullman, Washington. A large sec- 
tion of Education 301 was used as the experimental group 
and a smaller section as the control group. The student 





outcomes in the large experimental class (N = 63) were 
compared with those of the control class (N = 27). 

Cumulative college grade point average, American 
Council on Education Psychological Examination Linguistic 
Scores, and scores from a subject-matter pre-test were 
used to determine equivalency of groups. 

For the experimental group, the course was divided 
into four four-week blocks of time. During Blocks I 
and III, the large class met as a unit for lectures three 
times a week. For Blocks II and IV, the large class was 
divided into several small discussion groups, and the stu- 
dents met once a week. 

The control group met three times a week and the 
course was taught in much the same way it had been taught 
in previous semesters. A team of two instructors shared 
the teaching of the experimental and control groups. 

Observations were made of (1) a sample of class per- 
centage of attendance in the experimental and control 
groups, (2) participation in class discussions in the con- 
trol group, and (3) the nature and extent of participation 
in each of the discussion group sessions in the experi- 
mental class during the first four-week block of discus- 
sions. 

Three course examinations were prepared and admin- 
istered to both groups. Item analysis, a measure of scorer 
objectivity, and test reliability were computed. 

A student opinionnaire was administered to both groups 
to obtain an indication of attitudes toward the course and 
the experiment. 

The two instructors who taught the course wrote evalu- 
ations of the course and the experimental method. 


Summary of Findings 





In terms of student performance on examinations, the 
students taught in the large class by the experimental 
method performed as well as the smaller class of control 
students. The mean scores on all three examinations 
favored the experimental class though not at a statistically 
significant level. 

In response to the student opinionnaire, the experimen- 
tal class rated the course significantly higher than the con- 
trol class in terms of course plans and objectives, the 
stimulation of critical thinking, the value of class discus- 
sions, and the over-all value of the course for preparing 
them as teachers. The ratings were not significantly dif- 
ferent with reference to the value of assignments, course 
examinations, and the size of the class as an aid to learning. 

In their evaluation of the course and the experimental 
method, the two instructors agreed that: (1) students in 
the control and experimental groups performed equally 
as well in terms of measured student learning, (2) the dis- 
cussion in the experimental groups resulted in greater 
amounts of student participation and better evidence that 
students comprehended the material of the course, (3) the 
increased amounts of independent study time provided in 
the experimental design resulted in a greater amount of 
reading of significant books and reports, and (4) there was 
some gain in instructor time. 

Microfilm $2.50; Xerox $6.00. 125 pages. 
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CHARACTERISTICS OF TEACHER-SELECTED 
LEADERS, PEER-SELECTED LEADERS, AND 
NON-LEADERS AMONG NINTH GRADE 
JUNIOR HIGH-SCHOOL STUDENTS. 


(L. C. Card No. Mic 60-2675) 


Richard H. Coss, Ed.D. 
The University of Oklahoma, 1960 


Major Professor: Dr. Gail Shannon 


This study concerned itself with the extent of agree- 
ment between home-room teachers and students regarding 
the identification and characteristics of student leaders. 

A “five-man-to-man” rating device was employed by the 
teachers and 296 home-room students to identify and cate- 
gorize ninth grade leaders and non-leaders in Jarman 
Junior High School, Midwest City, Oklahoma. Twenty 
sources of data provided measures of 15 characteristics 
which were selected as variables for comparing the stu- 
dents in the various categories. Complete data were avail- 
able for 239 ninth graders. 


Findings: 

After establishing the reliability of the “five-man-to- 
man” instrument, significant correlation coefficients were 
found between teacher and student rankings of leaders and 
non-leaders in 11 of the 12 home rooms studied; nine 
home rooms were significant at .01 level and two home 
rooms at .05. 

By using critical ratios and chi-squares, Teacher-Se- 
lected Leaders were compared with Teacher-Selected 
Non-Leaders, and differences significant at the .01 level 
were found favoring leaders regarding measures of ascend- 
ency, reading comprehension, participation, grades, socia- 
bility, and parental education. Peer-Selected Leaders and 
Non-Leaders were compared, and differences significant 
at the .01 level were found favoring the leaders regarding 
measures of ascendency, home adjustment, participation, 
personal adjustment, and grades. Teacher- and Peer- 
Selected Leaders were compared; a difference significant 
at the .01 level was found favoring the Peer-Selected 
Leaders’ health adjustment scores. When leaders, se- 
lected by teachers and students together, were compared 
with non-leaders, differences significant at the .01 level 
were found favoring the leaders regarding measures of 
ascendency, female height, home adjustment, participation, 
personal adjustment, and grades. 


Conclusions: 

1. Teachers were aware of the leadership structure 
operating within their home rooms. 

2. The students’ choices of leaders were of a high 
caliber since they tended to agree with what were probably 
the more objective judgments of the teachers. 

3. Neither the home-room teachers nor the students 
were influenced by the characteristics of age, IQ, or sex 
when choosing student leaders. 

4. Unlike the students, the choices of teachers were 
influenced more by the subject’s socio-economic status 
and his language skills. 

5. Unlike the teachers, the students’ choices were in- 
fluenced by emotional, health, home, and personal adjust- 
ment of the subject. 

6. The most discriminating sources of data for identi- 
fying home-room leaders were the ascendency, sociability 
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and total-score scales of the Gordon Personal Profile; 
the home adjustment area of the Bell Adjustment Inven- 
tory; the grade-point average; and the level of participa- 
tion in activities. 








Recommendations: 

1. Non-leaders ranking high in the characteristics 
studied should become a challenge to the school’s citizen- 
ship program. 

2. Further study should determine the impact of types 
of home-room grouping on student leadership. 

Microfilm $2.50; Xerox $7.80. 169 pages. 





COMPARISON OF SCHOLASTIC ACHIEVEMENT OF 
UNIVERSITY OF SOUTH CAROLINA STUDENTS 
WITH TWELVE AND ELEVEN YEARS 
OF PREPARATION 


(L. C. Card No. Mic 60-2900) 


William Bruce Crowley, Ed.D. 
George Peabody College for Teachers, 1960 


Major Professor: Arville Wheeler 


South Carolina inaugurated the twelve-year program 
of education in 1947. The purpose of the study was to 
determine whether a statistically significant difference 
existed between the achievement of students with eleven 
and twelve years of public school education. 


Significance of the Study 


The study has a two-fold significance. First, the study 
disclosed several weaknesses and strengths of the two 
programs. Secondly, the study showed how individual 
schools could improve their programs. 


How the Study Was Made 


The study was made by statistically analyzing the 
freshmen academic grades, National Teacher Examination 
scores, and Graduate Record Examination scores of stu- 
dents with eleven and twelve years of preparation. One 
hundred students were selected from each of eight classes 
at the University of South Carolina. 


Conclusions 


1. A significantly larger number of the twelve-year 
students received degrees. 
2. The twelve-year students made significantly better 
total grade averages during their freshman year of college. 
3. The twelve-year students were of a more uniform 
age when they entered college. 

4, Educators have recognized some weaknesses in the 
twelve-year program and have taken steps to strenghten it. 

5. The higher undergraduate averages achieved by the 
eleven-year students may have resulted from the smaller 
percentage of eleven-year students who completed college 
work. 

6. The small and non-significant differences which 
were found indicate that many students can be prepared 
for college work in eleven years. 
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7. The significant difference in scores made by twelve- 
year students on the science and mathematics sub-test of 
the National Teacher Examination may be due to the in- 
creased chronological age and maturity level of the stu- 
dents in the understanding of scientific and mathematical 
concepts. 

8. English and social studies appeared to be the weak- 
est subjects in the twelve-year curriculum. 

9. While there were no statistically significant differ- 
ences found in the National Teacher Examination scores, 
except on science and mathematics, the difference ina 
recent year between 558.93 and 590.61 represented a dif- 
ference of 17 percentile ranks. 

The first year that twelve-year graduates took the 
National Teacher Examination, the State Department of 
Education raised the score for an “A.” 

10. Many students need the advantages of the twelve- 
year program to prepare them for college. The fact that 
40 per cent more of the twelve-year students received 
degrees is a clear indication of the opportunity for the 
non-academically talented students to progress at their 
own rates. 

11. The twelve-year program of education appears to 
be a vital part of the life of the state. 

12. Factors other than academic success must be con- 
sidered in evaluating the twelve-year program. 


Recommendations 


The following recommendations were made: 

1. The state should continue to foster the twelve-year 
program of education. 

2. Additional state-wide tests should be administered. 

3. Additional study should be made of the high school 
curriculum to ascertain whether the weaknesses have been 
strengthened. 

4. Definite study should be made to determine the ef- 
fects of the twelve-year program on individuals who do not 
attend college. 

5. All students should be encouraged to proceed at 
their own rates through the twelve-year program of educa- 
tion. This will mean that an appreciable number of high 
school students will enter college after eleven years of 
preparation. Microfilm $2.50; Xerox $8.60. 190 pages. 


SCIENCE EDUCATION IN PUBLIC 
HIGH SCHOOLS OF OREGON 


(L. C. Card No. Mic 60-3333) 


Ernie Lee Cummins, Ed.D. 
Oregon State College, 1960 


Major Professor: Stanley E. Williamson 


A questionnaire designed for use by the United States 
Office of Education in a nation-wide survey of science 
education was used in conducting a comprehensive study 
of science education in the public secondary schools of 
Oregon. During the 1958-1959 school year, a copy of the 
questionnaire and two covering letters were sent to each 
person teaching one or more classes of science in grades 
nine through twelve in the public schools of Oregon, with 





the exception of teachers in schools that had been included 
in the nation-wide survey. Four hundred eighty-five usable 
questionnaires, or seventy-five per cent of the six hun- 
dred forty-five questionnaires which were sent to the 
science teachers, were returned. The data from these 
questionnaires were tabulated according to both size and 
type of secondary school in which the teachers were em- 
ployed. 

This study provides objective data concerning condi- 
tions as they existed in the public secondary schools of 
Oregon during the 1958-1959 school year. Although there 
were a few exceptions, the science programs of the small 
high schools as a group were found to be inferior to those 
of the large high schools. The science teachers in the 
large high schools were found to have more adequate col- 
lege preparation to teach science, more years of teaching 
experience, and fewer class preparations than did science 
teachers in the small high schools. In addition, the sci- 
ence teachers in the large high schools received higher 
salaries and were more Satisfied with science teaching as 
a career than were those in the small high schools. Over 
eighty per cent of the science teachers were members of 
the national and state education associations, but only 
thirty-three per cent were members of the National Sci- 
ence Teachers Association. The degree to which these 
teachers participated in the professional activities of the 
organizations to which they belonged was low in that the 
great majority participated to the extent of merely paying 
the membership fees. 

The combination classroom and laboratory was the most 
frequently reported type of facility being used. A com- 
bination classroom and laboratory equipped for a single 
science was most commonly used in the large high schools 
and a combination classroom and laboratory equipped for 
all sciences was most commonly used in the small high 
schools. The small high schools were found to have a 
higher percentage of facilities that were old and in need 
of replacement than was the case in the large high schools. 
An appreciable number of science teachers reported that 
they used classrooms which were primarily equipped for 
non-science courses. Many teachers reported the absence 
of such necessary facilities as chalkboards, running water, 
gas outlets, and suitable electrical outlets. The greatest 
shortage of equipment was in those items used for pupil 
experimentation. Reference materials and other aids to 
teaching were more frequently available in the large high 
schools than was the case in the small high schools. 

The science teachers in the large high schools made 
more frequent use of teacher demonstrations, pupil labo- 
ratory experiments, and science projects than did the sci- 
ence teachers in the small high schools. A logical division 
of subject matter was the most frequently used basis of 
course organization, and the most frequently used type of 
course organization was that which follows a basic textbook. 

The problem areas of greatest concern to the teachers 
were the finding of adequate preparation time and the im- 
provement of the teacher’s ability to present materials. 
The areas in which the greatest number of science teachers 
felt they needed further study were biochemistry, geology, 
nuclear physics, nuclear chemistry, organic chemistry, 
and astronomy. 
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LULLABIES OF THE WESTERN HEMISPHERE 
(L. C. Card No. Mic 60-2776) 
Hanako Fukudo, Ed.D. 
University of Southern California, 1960 


Professor Rush and 
Professor Krone 


Co-Chairmen: 


The purpose of this study was to investigate the simi- 
larities and note the differences between lullabies from 
different cultural backgrounds so that they could be studied 
as a medium of understanding peoples of other lands and 
cultures. 

It was believed that even in different cultural back- 
grounds similarities might be shown in lullabies in the 
following areas: (1) ranges and the usage of tones (babies’ 
response to tones is limited), (2) melodic repetition (con- 
tinuous repetition of stimuli— music sounds—tends to de- 
crease an infant’s activities), (3) rhythms (babies are 
rocked), and (4) the sentiment expressed in the text of the 
song. 

One hundred fifty-four samples were studied, repre- 
senting twenty-eight groups of people from the Western 
Hemisphere. Similarities in music structure were shown 
in quantitative description, and the text was measured in 
terms of mother-child relationship expressed in the songs. 


Findings. (1) Music structure. The ranges were widely 
distributed. Four significant ranges were found: intervals 
of a 5th, major 6th, minor 7th, and 8ves. Sixty-one per 
cent of the total samples consisted of from 5 to 7 different 
tones. Ninety per cent showed some form of repetition. 
Duple and quadruple meters were found in 53 per cent, and 
irregular meter in 13 per cent of the total samples. A de- 
scending form of melody was commonly found at the end 
of the songs. The consistency of this pattern was compared 
with the ascending movement, and the two were found to 
have a ratio of 8 to 2. 





(2) The texts. Cultural differences were found in the 
variety of items and the ways in which the feelings were 
expressed. There were, however, basically two types of 


lullabies: the child-centered and the mother-centered. 
Expressions of mothers’ love and devices for putting babies 
to sleep were found inthe former type, and mothers’ wishes, 
dreams, and problems were found in the latter. Mothers’ 
love was expressed in admiration for the child, promise of 
gifts, and assurance of security. Methods of putting babies 
to sleep were: using nursery syllables, considering the 
child’s interest, and promising rewards and punishments. 

Mothers’ expressed thoughts while attending their chil- 
dren were concerned with the immediate and the future life. 
In the immediate life, problems and worries were expressed 
in complaints, and threats were employed for release from 
the baby care. Concerning the future life, mothers wished 
for the healthy growth of their children and dreamed about 
their children’s success. 


Conclusion. There were no similarities among the 
ranges of the lullabies studied. The ranges appeared to be 
unconsciously influenced by the scale systems familiar to 
each group. The usage of different tones seemed to paral- 
lel the scale system. The repetition of thematic materials 
was significant, and the rocking rhythm was more often 
expressed in simple two-beat measure than in compound 
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meter, except in the lullabies of American Indians. The 
melodies of lullabies generally went downward at the end 
of the song. 

The differences shown in the texts were the differences 
in the sense of values developed within the groups, local- 
ized by each culture. No matter how far apart the stages 
of civilization their cultures represented, the mother-child 
relationship did not change, and the expressed methods of 
putting children to sleep in more primitive cultures seemed 
to be still in practice in modern society, and paralleled the 
methods suggested by child experts today. Mothers 
seemed to be projecting themselves in their wishes and 
practicing catharsis in their complaints. Mothers’ feelings 
toward their children were similar in their wishes for hap- 
piness, health, safety, comfort, success, abundance of 
things; and, above all these, mothers wanted their babies 
to know they loved them. 


Recommendation. The study should be compared with 
samples from other parts of the world which represent a 
greater variety of cultural backgrounds. 

Microfilm $6.30; Xerox $22.30. 495 pages. 





THE READABILITY OF CHILDREN’S LITERATURE 
PUBLISHED IN THE UNITED STATES DURING THE 
PERIOD JUNE 1956 THROUGH JUNE 1958 


(L. C. Card No. Mic 60-2889) 


Arnold Alfred Griese, Ph.D. 
University of Arizona, 1960 

Supervisor: Milo K. Blecha 

This study involved an attempt to determine the read- 
ability - through use of an objective formula - of children’s 
literature published in the United States in the period June 
1956 through June 1958. It focused attention on the ques- 
tion of the adequacy of the supply of children’s literature 
suitable, from the standpoint of comprehensibility, for 
children whose reading ability is commensurate with that 
ordinarily found at the intermediate grades of the Elemen- 
tary School. Previous studies had suggested that an inade- 
quate supply existed for children in these grades. The 
hypothesis adopted in this study held that publishers in this 
area were providing an adequate supply. The method of 
testing the hypothesis involved making a comparison of the 
proportion of suitable books made available by publishers 
for these grades and the proportion of the total public 
school enrollment found there. As subproblems of this 
study a similar comparison was made of the relationship 
between proportion of books and pupils in the primary and 
junior high school grades. 

The procedure for the collection of the data entailed 
the following steps: 


A. Selecting the period from June 1956 through June 
1958 as the time base. 


B. Selecting the “Weekly Record” section of the trade 
journal *Publisher’s Weekly” as the source of the 
total book population for the period. 


. Securing a random sample from that population by 
means of a table of random numbers. 
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D. Securing the books chosen through local sources 
and through publishers. 


E. Application of the Revised Winnetka and the Spache 
readability formulas to determine the grade place- 
ment of the books chosen. 


. Securing the proportion of children found at the 
various Elementary School grades through the sta- 
tistical reports of the United States Office of Educa- 
tion. 


The analysis of the data involved first, a cross-valida- 
tion of the two formulas used and then the interpretation of 
the grade placement given by the Spache formula in terms 
of the Revised Winnetka formula in order to give a com- 
parable rating to all books in the sample. This interpreta- 
tion was made by means of a regression equation. Follow- 
ing this the chi-square test was used to determine the 
significance of the difference between the proportion of 
books published for the intermediate grades and the pro- 
portion of the school enrollment found there. A similar 
analysis was made of the data for the primary and junior 
high school grades. 

The analysis of the data resulted in the following ten- 
tative conclusions pertaining to the central hypothesis and 
the related subproblems: 


A. Publishers in the United States are providing an 
adequate supply of books suitable, from the stand- 
point of comprehensibility, for children in the in- 
termediate grades of the Elementary School. 


. Publishers in the United States are not providing 
an adequate supply of books suitable, from the 
standpoint of comprehensibility, for children in the 
primary grades of the Elementary School. 


Publishers in the United States are providing an 


adequate supply of books suitable, from the stand- 
point of comprehensibility, for children in the junior 
high school grades. 


Further cross-validation studies using larger sam- 
ples are needed before conclusions can be drawn as 
to the extent of the correlation existing between the 
grade placements given by the Revised Winnetka 
Readability Formula and the Spache Readability 
Formula. 


This investigator feels additional study is needed to 
establish more firmly the above conclusions. 
Microfilm $2.50; Xerox $8.00. 173 pages. 


RECOMMENDED STANDARDS FOR 
STANDARDIZED TESTING IN THE DIVISION OF 
CITY SCHOOLS, MANILA, PHILIPPINES. 


(L. C. Card No. Mic 60-3004) 
Frine Florendo Jimenez, Ed.D. 
Indiana University, 1960 
Chairman: Dr. Philip Peak 


Problem: The major purpose of this study was to for- 
mulate and validate a set of standards which could be used 
as a guide in developing a program for standardized testing 





in the public elementary and secondary schools in the 
city of Manila. 


Procedure: A check list of practices in standardized 
testing as revealed in current literature was developed 
and constructed. The check list was sent to the superin- 
tendent of schools in each of 20 cities in the United States, 
with the request that it be completed by the person respon- 
sible for the city’s testing program. The respondents were 
asked to rate each practice in two ways: first, to give 
their opinion of it, and second, to rate its use in their test- 
ing program. From the number of actual returns (95 per 
cent), mean ratings for each item in Opinion and Use were 
computed. Practices that were judged as either essential 
or fair and were used either generally or half of the extent 
to which they could be used were selected in proposing 
standards for standardized testing in the city schools of 
Manila. The practices selected were submitted to a jury 
of experts in the Philippines for evaluation. 








Findings and conclusions: Among the practices con- 
sidered essential to a good testing program were (1) the 
testing program is adequately staffed with qualified per- 
sonnel headed by a director who is administratively re- 
sponsible for it; (2) the planning of the program and the 
selection of tests is a joint responsibility of committees; 
(3) tests are selected on the basis of their validity, reli- 
ability, and adequacy of purpose; (4) the program includes 
measurement in intelligence, achievement, aptitude, in- 
terest, and personality; (5) provision is made in the city 
schools budget for the testing program; (6) a specialist in 
testing is available to the schools served by the program; 
(7) an in-service program in measurement is available to 
the schools served by the program; (8) provision is made 
for individual testing as needed; (9) all tests are carefully 
administered and accurately scored, and results are skill- 
fully interpreted; (10) test results are used for such pur- 
poses as Classification of pupils, individual appraisal, 
diagnosis and remedial work, individualization of instruc- 
tion, counseling and guidance, curriculum revision, and 
educational research; (11) test results are made available 
to all teachers, the counseling staff, and the administrators 
concerned; (12) test results with proper interpretation are 
reported to parents and pupils only in a counseling situa- 
tion or in individual conferences; (13) a systematic record 
system is maintained; and (14) a central filing system 
under the supervision of the counselor is maintained. 

Microfilm $2.50; Xerox $6.20. 130 pages. 


A PROPOSED PROGRAM OF COUNSELOR 
TRAINING FOR THE COLLEGE OF EDUCATION, 
BANGKOK, THAILAND. 


(L. C. Card No. Mic 60-3005) 


Virat Kamudamas, Ed.D. 
Indiana University, 1960 


Chairman: Louis G. Schmidt 


The chief purpose of this study was to develop a train- 
ing program for secondary school counselors in Thailand. 
This proposed program of counselor training was outlined 
particularly for the College of Education, Prasanmitr, 
Bangkok, Thailand. It was also expected that this proposal, 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





498 EDUCATION 





with necessary modifications to the local situations, could 
be applied for use in other teacher training institutions 
throughout the country. 

The current project was undertaken because of an 
awareness of a great need for guidance in schools of every 
level in Thailand. It also resulted from the realization 
that the introduction of guidance into Thailand’s educa- 
tional system required the preparation of counselors com- 
petent enough to initiate and organize guidance programs 
in schools throughout Thailand. 

The research method of the present investigation was 
referred to as a descriptive-survey method, or sometimes 
called normative research. Specifically, the data-gather- 
ing techniques employed in the study were the quantitative 
analyses of documentary materials, a questionnaire in- 
quiry, and a rating scale. The analyses of documentary 
materials were made of the current catalogues of 20 se- 
lected colleges and universities in the United States and 
of the certification requirements of 35 states and the Dis- 
trict of Columbia. The questionnaire was devised and 
distributed to one counselor trainer in each of the 20 se- 
lected institutions of higher education. Fourteen counselor 
trainers or 70 per cent completed and returned the ques- 
tionnaire. 

Through the analyses of documentary materials and 
the questionnaire inquiry, certain policies and practices 
relative to the selection, professional preparation, and 
certification of secondary school counselors in the United 
States were obtained. The policies and practices which 
appeared to be best suited for the College of Education and 
Thailand were then adapted and introduced into the pre- 
liminary form of a proposed training program for second- 
ary school counselors. The preliminary proposal was 
developed in the form of a rating scale which was sent to 
25 selected Thai educators. Of the 25 copies of the rating 
scale distributed to the selected Thai educational experts, 
17 or 68 per cent were completed and returned in time 
for inclusion in the current investigation. 

Frequency distributions, percentages, mean averages, 
and mean indices were employed to tabulate the data. 

As the results of the study, it was recommended that 
the School of Education be responsible for the graduate 
training of secondary school counselors. 

The study also revealed that the importance of selec- 
tion of graduate students for the training program was well 
recognized. It was suggested that selection of the appli- 
cants be made in terms of their undergraduate records, 
personality traits, health, and occupational experiences. 

Four selection methods commonly recommended were: 
testing, reviewing the past scholastic record of the appli- 
cant, interviewing, and observation. 

It was observed that educational experiences required 
of the prospective secondary school counselors included 
courses of study and practicum experiences. Courses of 
study to be emphasized were in both the specialized field 
of guidance and related disciplines, e.g., education, and 
psychology. In addition, a thesis on a problem pertaining 
to guidance and counseling was rated as a required crite- 
rion in the graduate training of prospective secondary 
school counselors in Thailand. 

As a consequence of the study, certain conclusions were 
drawn and presented in the form of a proposed two-year 
curriculum leading to the Master of Education degree, with 
specialization in guidance and counseling, as professional 
preparation for secondary school counselors. This pro- 





posed program for the training of secondary school coun- 
selors was to be submitted for consideration by appropri- 
ate officials of the College of Education. 
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THE TREATMENT OF MOSLEM NATIONS, 
INDIA, AND ISRAEL IN SOCIAL STUDIES 
TEXTBOOKS USED IN ELEMENTARY AND JUNIOR 
HIGH SCHOOLS OF THE UNITED STATES. 


(L. C. Card No. Mic 60-2706) 


Leonard Milton Kennedy, Ed.D. 
Washington State University, 1960 


The purpose of this study was to analyze the treatment 
of the Moslem Nations, India, and Israel in social studies 
textbooks for elementary and junior high schools of the 
United States. The books analyzed were from geography 
and integrated series published since 1956. Only independ- 
ent Moslem nations with a majority of the population of the 
Moslem faith were included. India, Israel, and Lebanon 
were included because of their proximity to and close re- 
lations with the Moslem nations. 

Recent literature dealing with the content and organiza- 
tion of social studies in elementary and junior high schools 
was read to determine current thinking about what knowl- 
edge children should have of people living in other parts 
of the world. From this literature a list of topics was se- 
lected to check the comprehensiveness of the material in 
the books. These topics were: geography; history, gov- 
ernment; religion; occupations; transportation and com- 
munication; education; health; clothing, food, and homes; 
art, literature, and music; and recreation. A list of se- 
lected events which have occurred in these nations was 
used to check the currency of the information. The 
UNESCO handbook A Handbook for the Improvement of 
Textbooks and Teaching Materials as Aids to International 
Understanding was used as a guide in setting up the tech- 
niques of analysis. 

The conclusions are: 

1. All textbook series include both geographical and 
historical material. Eight series have more geography 
than history; one has more history than geography. 

2. Occupations, transportation and communication, 
clothing, food, and homes are topics about which informa- 
tion is fairly extensive in all series. 

3. Education, health, art, literature and music, and 
recreation are topics receiving little attention in all series. 

4. The treatment of government and religion varies in 
the different series. 

9. The percentage of total material devoted to the 
nations of this study in the different series varies from 
8.25 per cent to 13.85 per cent. 

6. The “type” region approach is still widely used in 
fourth grade texts. 

7. Historical material is largely about Ancient Egypt, 
Mesopotamia, and Phoenicia. Little is included about the 
early Islamic, Arabic, and Indian cultures. 

8. Sixth grade and junior high school texts are being 
kept up-to-date by the inclusion of new material. 

9. Reference materials other than textbooks are neces- 
sary if the teacher expects the child to secure information 
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about many topics of importance to a more complete under- 
standing of people in other countries. 

10. The use of selected events is satisfactory as one 
means of checking currency in sixth grade and junior high 
school texts; other means are needed to check currency 
of fourth grade texts. 

11. Analysis techniques can be simplified in certain 
respects by using measurements which permit use of a 
calculator. 

It is recommended that: 

1. More attention should be given the more modern 
aspects of these nations and less to the quaint aspects 
which still exist. This applies particularly to fourth grade 
texts. 

2. More attention should be given to the health prob- 
lems, education, art, literature and music, and recreation 
of the children and adults of these nations. 

3. Greater effort should be made to select illustra- 
tions which will show a balanced picture of life in the var- 
ious nations. Also, pictures should be selected which do 
not appear in books of the same series or in series by 
other publishers. 

4. Historical treatment should include the significant 
contributions of cultures such as the Islamic, Arabic, and 
Indian, as well as the Egyptian, Mesopotamian, and Phoe- 
nician. Microfilm $2.50; Xerox $7.80. 170 pages. 


RELATIONSHIPS BETWEEN 
AGRICULTURAL COLLEGE TRAINING 
AND OCCUPATIONAL REQUIREMENTS 


(L. C. Card No. Mic 60-2707) 


Dwight Lewis Kindschy, Ed.D. 
Washington State University, 1960 


The purposes of this study were to analyze the relation- 
ships between agricultural training that has been provided 
by the College of Agriculture, University of Idaho, and the 
occupational requirements needed by the graduates and to 
determine relationships between the placement of gradu- 
ates and their undergraduate specialization. 

A questionnaire was developed and mailed to graduates 
who had obtained baccalaureate degrees in the College of 
Agriculture from 1934-through 1958. A total of 897 ques- 
tionnaires were deliverable and 793, or 88 per cent, usable 
returns were received. 

The study was divided into the following phases: (1) oc- 
cupations of agricultural alumni, (2) earnings of agricul- 
tural alumni, (3) training and aptitudes needed in agricul- 
ture, (4) factors influencing career selection, and (5) course 
of study. 

The training offered graduates of the College of Agri- 
culture has enabled them to engage in many occupations. 
Also, the education offered by each department, to a cer- 
tain extent, offers employment opportunities available only 
to graduates of these specific departments. The graduates 
have made a significant occupational shift from public serv- 
ice employment to private business. 

The 1958 taxable incomes of 717 graduates were re- 
corded according to the respondent’s major department and 
occupation. The range of the mean income of graduates 
from the various departments was from $9,637 to $6,123. 





However, graduates who chose the general agriculture 
curriculum had a mean income of $4,123. The mean in- 
come of all graduates totaled $6,645. 

Seventy-four per cent of the graduates stated that the 
training they received in the College of Agriculture was 
helpful in securing their first position after graduation. 
Only 18 per cent of the graduates were of the opinion that 
their present occupation was not related to their major 
course of study. Forty-two per cent of the graduates were 
of the opinion they could have secured their present posi- 
tion without a degree in agriculture. Only 20 per cent of 
the graduates were of the opinion that some other college 
in the University would have been as satisfactory in pre- 
paring them for their present position. 

Thirty-nine per cent of the graduates did not choose 
their present career until after they graduated from col- 
lege. The three factors that most influenced the graduates 
to select agriculture as a career were: (1) the individual’s 
natural liking for agricultural work, (2) the opportunity for 
the individual to use his farm experience, and (3) the in- 
fluence of the graduates’ high school vocational agricul- 
ture teacher. 

English and speech were the two course areas rated 
most important by the graduates. Farmers and ranchers 
valued course areas in technical agriculture the highest. 
Graduates in commercial enterprises other than farming 
were of the opinion that business course areas were im- 
portant. Respondents engaged in research and graduate 
work placed a high rating of importance on the basic sci- 
ence and mathematics course areas. Respondents em- 
ployed in the field of public service generally give all the 
course areas a higher rating in comparison to occupational 
groups of a more specialized nature. 

The general recommendations are that more effort 
should be made to inform students of the many career pos- 
sibilities in agriculture. A concerted effort should be 
made by college personnel to place students in all public 
employment and private enterprise occupations related to 
agriculture. The curriculum provided by the College of 
Agriculture should be more personalized and flexible so 
that students with varying interests and aptitudes may 
benefit from the education. 

Microfilm $2.50; Xerox $6.40. 131 pages. 


AN EXPERIMENTAL INVESTIGATION 
ON THE RETENTION OF GAINS IN ACADEMIC 
ACHIEVEMENT MADE BY A GROUP OF GIFTED 
CHILDREN DURING A PROGRAM OF PLANNED 
ACCELERATION IN THE INTERMEDIATE GRADES 


(L. C. Card No. Mic 59-5324) 
Stephen Hoyt Lockwood, Ed.D. 
Rutgers University, 1959 


Chairman: Professor Jane Raph 


STATEMENT OF THE PURPOSE OF THE STUDY 


This study was designed to measure the effects of a 
special program of education for the intellectually gifted 
which included acceleration. The purpose, to determine 
the extent to which gains in academic achievement attained 
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by these gifted children while in the program, were main- 
tained in the 7th grade of junior high school during the 
period of the study. The study also sought to determine 
the extent to which problems of personal and social ad- 
justment were observed among these students; problems 
which might be attributed to inclusion in the program and 
to acceleration. 


SUBJECTS 


The measurement of the effects of the special program 
for the intellectually gifted was achieved through the use 
of two populations, experimental and control, matched on 
the constants of sex and 1.Q. 

The experimental population had experienced a special 
program combining ability grouping, enrichment and accel- 
eration. The work of the intermediate grades (4, 5 and 6) 
had been covered in two years. The program, referred to 
as the Rapid Learner Program, gave the designation Rapid 
Learner or R.L. to the experimental population. 

The opportunity of the Rapid Learner Program had not 
been available to the control population. They completed 
the intermediate grades in three years and are referred 
to as non-accelerates. 


LOCALE AND PERIOD OF THE STUDY 


The investigation took place in Plainedge, Long Island, 
a community of 23,000 with 7,000 in the public schools. 
Plainedge is a middle class community, typical of post 
war Long Island with no great wealth, no real poverty, a 
young adult population, all new school buildings and a vital, 
emerging educational program which attracts keen commu- 
nity questioning. 

The special program for the intellectually gifted was 
initiated in September 1956. The students in the program 
completed grades 4, 5, and 6 in two years and in September 
1958 entered junior high school where they merged with 
non-accelerates, one year older, who had experienced the 
regular education program. Among the non-accelerates 
were students with I1.Q. scores equal to the students of the 
R.L. group. Out of the total populations of R.L.s and non- 
accelerates completing the study, 37 pair were matched 
on the constants of sex and I.Q. (above 120). The matched 
pair populations were given before and after tests to meas- 
ure and compare the extent of change in the variables iden- 
tified for the study. 

Preparation for this investigation began in June 1958. 
The period of the study began September 15, 1958 and ran 
124 school days, ending March 23, 1959. 


BASIC ASSUMPTIONS 


That growth in academic achievement will occur in the 
R.L. and control populations during the period of the study. 
That the instruments used are valid for the purpose; 

that they will measure change in the area of their use. 

That ifthe growth in academic achievement made bythe 
R.L. population during the period of the study is equal to or 
exceeds the growth achieved by the control population, the 
gains previously made by the R.L. population during a planned 
program of acceleration may be regarded as maintained. 

That the content of the curriculum, the methods and 
equipment used and the techniques of presentation will be 
held the same for the two populations through placement 
in identical class sections with the same teachers. 





HYPOTHESIS 


That gains in academic achievement attained by a group 
of children during a planned program of acceleration in 
the intermediate grades would be maintained during the 
7th grade as measured against the growth in academic 
achievement made by a group of matched I.Q., the mem- 
bers of which had not experienced acceleration. 

That problems of personal and social adjustment as 
evidenced by the R.L. population will not differ significantly 
from the problems as evidenced by the control population. 


SIGNIFICANCE 


The significance of the findings of this study lie in the 
area of cumulative evidence relative to the efficacy of 
special educational programs for the intellectually gifted. 
The study seeks to determine the effects of one such pro- 
gram. 


CALENDAR ON ADMINISTRATION OF INSTRUMENTS 


Group Administered 
to 
Experi- 
mental 





Instrument 





Control 





C.T.M.M.' . 
C.T. - 
Form AA 
lowa® a" 
Form I 
Cider - 
Form BB 
Iowa - 
Form I 
H.M.S.D. Scale‘ 
Student Question- 
naire * * 
Teacher Question- 6 Homeroom 
naire teachers 
Parent Question- 1 per student to 
naire be answered by 
mother, father 
or both, 


6/1/58 
6/18-19/58 


3/19-20/59 


3/23/59 
3/23/59 


3/23-24-25/59 


3/23-24-25/59 


INSTRUMENTS USED IN THE INVESTIGATION 


‘The California Test of Mental Maturity 

*The California Test of Personality 

*The Iowa Test of Basic Skills 

*The Horace Mann Social Distance Scale 

Student, Teacher and Parent Questionnaires 
(constructed for the study) 


PERSONNEL INVOLVED 


The Director of Exceptional Services 
The Junior High School Principal 

The Research Consultant for the Study 
Six Classroom Teachers 

Three Guidance Counselors 

The Investigator 
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VARIABLES IDENTIFIED FOR MEASUREMENT 


Academic achievement 

Personal and social adjustment 
Pressure to achieve 

Conceit, overvaluation of self 
Intellectual intangibles (Regard for;) 


THE POPULATIONS 


Both populations, totalling 166, were grouped in 6 class 
sections of the total 7th grade. During the interval of the 
study 11 students were lost through transfer. None were 
transferred in. Of the total 66 were experimental, (R.L.) 
and 100 control (non-accelerates). These total populations 
(166) were used in the observation of subjective feelings 
through attitudes expressed. In the before and after ob- 
servation of academic achievement gains and personal and 
social adjustment, only the matched pair populations were 
used. Of the 37 pair, 22 were boys, 15 girls. The highest 
1.Q. 144, the lowest 121, the median 131. 


DATA OBTAINED 
ACADEMIC ACHIEVEMENT 


The data on the variable of academic achievement show 
that growth occurred in both populations in all four areas 
tested. (Tabulated page 6.) In the four areas tested the 
data shows the experimental population continued to gain 
at an accelerated rate. In three areas the experimental 


Average Gain In Months, lowa Test of Basic Skills 





Experimental 


6.30 
6.76 
8.05* 
7.92 


7.26 


Control 


3.59 
7.57 
3.73 
7.62 


9.62 





Test Area 


Vocabulary (V) 

Reading Comprehension (R) 
Total Language (L) 
Arithmetic (A) 


Total Average Gain 


population registered gains greater than the control. *The 
extent of the gain in language compared to that made by the 
control population is significant at the 5% level. Only in 
the area of reading did the control population register a 
gain larger than the R.L. The R.L. population continued 

to close the gap in academic achievement (7.4 to 5.7) de- 
spite acceleration and younger chronological age. Since the 
population did gain in academic achievement during the 
period of the study; since the gains were greater than made 
by the control population; since the growth measured for 
the R.L. indicated academic acceleration to be continuing, 
the data obtained from the instrument used indicates the 
positive conditions of the hypothesis to have been met. 


PERSONAL - SOCIAL ADJUSTMENT 


The data obtained on this variable showed a small posi- 
tive change in personal adjustment for the R.L. population, 
and a still smaller negative change for the non-accelerates, 
during the study. The difference was not significant at the 
5% level. The data also indicated both populations dropped 
considerably in social adjustment scores. Again the dif- 
ference in losses was not significant. The magnitude of 
the losses, however, might tend to indicate (a) that the 
two groups did not adjust well to each other and should not 





Before And After Grade Scores 


Experimental 
Population 





Control 


Population Difference 





Grade Equivalent, 
Sept. . .74 
Grade Level, Sept. é 


Years Above Grade 
Level 

Months Above Grade 
Level 


Grade Equivalent, 
March 
Grade Level, March 


Years Above Grade 
Level 

Months Above Grade 
Level 





have been combined or (b) that the junior high school situ- 
ation proved disturbing to both groups. 

The evidence obtained from the Horace Mann Social 
Distance Scale indicated the R.L. population to be slightly 
more acceptant of the group and slightly less accepted by 
the group than the control population. This scale, a socio- 
metric device requiring ratings by each group member, 
was administered to the total population. When, however, 
the scores for the matched pair populations were separated 
and the t-test applied, the t-scores indicated better adjust- 
ment for the R.L. population. Both scores are significant 
at the 5% level and are positive, indicating that acceptance 
of and by the group was greater for the R.L. matched pair 
population. 
t-scores 

2.36 
1.99 


Group Score (Acceptance by the group) 
Self Score (Acceptance by the group) 


The evidence obtained, indicating no significant differ- 
ence between the scores of the populations in personal and 
social adjustment, is supportive of the hypothesis as stated. 
Therefore, it is concluded that for the period of the study 
no deleterious effects to personal and social adjustment 
were observed among the students of the R.L. population 
following inclusion in a planned program of acceleration. 


PRESSURE TO ACHIEVE, CONCEIT - OVERVALUA- 
TION OF SELF, AND INTELLECTUAL INTANGIBLES, 
the remaining variables, were measured by questionnaires 
constructed for the investigation. They were three in num- 
ber, for students, parents and teachers. The information 
obtained from the 429 questionnaires completed and tab- 
ulated indicates that: 


Student Questionnaires. Both populations felt equally 
pressure to achieve. 

The R.L. population exhibited less conceit or over- 
valuation of self than did the control population. 

The R.L. population held intellectual intangibles in 
higher regard than did the control population. 


Parent Questionnaires. The parents of both populations 
felt greater pressure to achieve in their children than 
their children indicated they felt in themselves. 
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The parents of both populations exhibited greater pres- 
sures to achieve than did their children. 

The parents of the R.L. population exhibited less pres- 
sure to achieve than did the parents of the control. 

The parents of both populations attributed more con- 
ceit to their children than the children themselves exhib- 
ited. 

The parents of the R.L. population attributed less con- 
ceit to their children than the parents of the control pop- 
ulation attributed to theirs. 

The parents of both populations expressed less regard 
for intellectual intangibles than did their children. 


Teacher Questionnaires. The teachers felt the control 
population exhibited more conceit than the R.L. popula- 
tion. 

The teachers felt the R.L. population held intellectual 
intangibles in less regard than did the control population. 

The teachers felt the evidence of pressure to achieve 
to be equal for both populations but less than the students 
felt. 

From the evidence obtained it was concluded that no 
deleterious effects to the personal and social adjustment 
of the experimental population following inclusion ina 
planned program of acceleration, were found in the atti- 
tudes expressed by the students and parents of the R.L. 
population as compared to the attitudes expressed by the 
students and parents of the control population. 





CONCLUSIONS 


It is concluded in the light of all the data.. 

1. That academic achievement gains previously attained 
by the R.L. population were maintained and were continued 
at an accelerated rate during the period of the study. 

2. That inclusion in a planned program of acceleration 
for the gifted was not followed for the R.L. population by 
problems of personal and social adjustment in the junior 
high school setting during the period of the study. 

3. That attitudes generally considered favorable to 
school and learning were exhibited to a greater extent by 
the students and the parents of the experimental population 
as compared to the students and parents of the control pop- 
ulation. 

... that the Plainedge Rapid Learner Program is de- 
fendable and should be continued. 


IMPLICATIONS 


Curriculum changes developed for use in special pro- 
grams for the intellectually gifted, inevitably and in time, 
reach at least in part, all the children in the schools. 

This can be significant to the profession. 

Better teaching techniques are a concomitant of special 
programs. The “halo” effect, although it may tend to con- 
taminate the data in an investigation, is a spur to the de- 
velopment of better teaching techniques, which are then 
found to be equally effective with students of high average 
and average ability. This, too, can be significant to the 
profession. Microfilm $2.50; Xerox $7.60. 165 pages. 
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PROBLEM AREAS AND ACCEPTABILITY 
OF STUDENT BEHAVIOR AS INDICATED 
BY RESIDENCE HALL AND SORORITY WOMEN 
AT INDIANA UNIVERSITY 


(L. C. Card No. Mic 60-3008) 


Alice Roberta Manicur, Ed.D. 
Indiana University, 1960 


Chairman: Dr. Robert Shaffer 


College administrators are concerned with the problems 
whichare inherent withthe rapidly increasing size of enroll- 
ments. College personnel workers are having to assume 
a more active role in investigating students’ needs and in 
providing services to meet these needs. Problems which 
confront students comprise one of the areas of concern. 
An understanding of the nature and source of these prob- 
lems is of utmost importance in developing means by which 
to assist the students. 

The purpose of this research was to identify the prob- 
lem areas of a selected group of students and to assess 
the opinions of student behavior upheld by these students. 

The problem was divided into three parts: (1) identi- 
fying and comparing the problems of a selected group of 
upper-class women living in the residence halls and in 
sororities at Indiana University in each of the eleven areas 
of the Mooney Probiem Check List, (2) ascertaining the 
opinions of student behavior as supported by these two 
groups, and (3) relating the problem areas of the women 
with the opinions of student behavior of various sub-group- 
ings. 

A ten per cent random sampling of each class of the 
sophomore, junior, and senior women living in sororities 
and residence halls at Indiana University were used as 
subjects. The Mooney Problem Check List, College Form, 
Schreck’s Opinion Scale of Student Behavior, and a Per- 
sonal Data Sheet developed by the investigator were admin- 
istered to the subjects. 

The data from the results of the Mooney were analyzed 
by the use of percentages. Mean scores, standard error 
of the differences between percentages and t tests were 
made to determine the level of significance for each com- 
parison between the two groups. A percentage of emphasis 
was found for each student offense and each behavior area 
for the two groups. Determining the percentage of empha- 
sis seemed to be the most feasible method for measuring 
the degree to which the student indicated an expression 
of her feeling toward each offense. 

Findings of this study revealed no significant differ- 
ences between the number of problems held by residence 
hall and sorority women; however, significant differences 
were found in the areas in which residence hall and soror- 
ity women seem to have more problems. A gradual de- 
cline was shown in the percentages of problems in each of 
the eleven areas from the sophomore through the senior 
years for both groups, with the exception of the junior 
women of the residence halls. No significant differences 
were found on any area of the Opinion Scale between the 
two groups. The offense area of Theft was given the 
greatest percentages of emphasis in all comparisons. 

The residence hall and sorority women tend to have 
Similar opinions of student behavior. This conclusion was 
supported by the finding that no significant differences 
were found between the two groups on any of the seven 
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categories of the Opinion Scale. From the results of this 
investigation it can be concluded that there is little or no 
relationship between the number of problems which a stu- 
dent may feel free to express and her opinions of student 
offenses which demand some type of punishment. It would 
seem fallacious for university officials to base the activi- 
ties and functions of the personnel service on the assump- 
tion that a difference exists between the problems of women 
who live in residence halls and those who live in sororities. 
Microfilm $2.55; Xerox $8.80. 194 pages. 


AN ANALYSIS OF SIXTH-GRADE PUPILS’ 
THINKING REGARDING THEIR SOLUTION OF 
CERTAIN VERBAL ARITHMETIC PROBLEMS 


(L. C. Card No. Mic 60-3010) 


Frances Pauline Miller, Ed.D. 
Indiana University, 1960 


Chairman: Ruth G. Strickland 


Problem 


The problem of this study was to analyze the oral and 
written responses of sixth-grade pupils regarding the 
thinking they utilize in solving selected verbal arithmetic 
problems. 

The major aspects of the study were to determine the 
thinking that sixth-grade pupils use in solving verbal arith- 
metic problems, the thinking that they use to account for 
these solutions, the categories of oral responses of solu- 
tion, and the categories of oral responses accounting for 
these solutions. 


Procedures 


That data were obtained from individual interviews in 
which a randomly selected group of 40 sixth-grade pupils 
thought aloud as they solved seven verbal arithmetic prob- 
lems. Mechanical recordings were made of all responses. 
Statistical treatment of the oral and written responses was 
limited to computation of percentages. 

Major findings 

The following were the major findings of the investiga- 
tion: 

1. The oral responses made in the solutions of verbal 
arithmetic problems were of four categories: analytical, 
analytical plus computational, computational, and negative. 

2. Over 70 per cent of the responses of solution were 
computational and over 25 per cent were analytical plus 
computational. At least one half of the oral responses of 
solution for each of the seven problems were computa- 
tional. 

3. Over one fourth of the pupils made computational 
responses of solution to all seven problems. All students 
made at least one computational solution. 

4. Over four fifths of the oral responses leading to 
incorrect solution were computational. No analytical re- 
sponse was made for an incorrect solution. 

5. The oral responses made by pupils in accounting 
for their choice of solution to the problems were of five 
categories: quantitative generalizations, situational re- 
lationships, computational, reverbalized question, and 
miscellaneous. 





6. Almost 40 per cent of the responses were situa- 
tional relationships, while almost 30 per cent were compu- 
tational. Approximately 15 per cent were reverbalized 
questions, about seven per cent were quantitative general- 
izations, while nearly eight per cent were miscellaneous. 

7. For only two problems were one half or more of 
the responses accounting for choice of solution of one 
category. 

8. Over two fifths of the responses accounting for 
incorrect solutions were reverbalized questions, and one 
fourth were computational. Another one fourth were mis- 
cellaneous. 

9. Analytical responses of solution were accounted 
for either with statements of quantitative generalizations 
or of situational relationships. Responses of solutions 
which were analytical plus computational were accounted 
for more with responses of situational relationships and 
of computational than any other category. Responses of 
solution which were computational were accounted for 
more with responses of situational relationships, compu- 
tational and reverbalized question than any other category. 

10. Two paired responses, computational solutions 
accounted for with the use of situational relationships, and 
computational solutions accounted for computationally, 
made up almost one half of the paired responses. 


Conclusions 


Major conclusions of the study were: 

1. In general, sixth-grade pupils’ first oral responses 
to verbal arithmetic problem solving consistently tend to 
be computational. 

2. Sixth-grade pupils’ oral responses accounting for 
choice of solution tend to be either situational relation- 
ships or a repetition of the computations. 

3. When questioned further, some pupils whose first 
oral response is computational tend to give the rationale 
of their solutions in terms of situational relationships or 
of quantitative generalizations. Others, whose first re- 
sponses are computational, tend to give the rationale in 
terms of a repetition of the computation or of a rever- 
balized question. 

4. In general, the pupils in this study do not seem to 
have any consistent oral pattern in accounting for their 
solutions to verbal arithmetic problems. 

5. Apparently, overt analytical responses seem to be 
more Closely associated with correct solutions than do 
overt computational responses. 

Microfilm $2.50; Xerox $5.40. 107 pages. 


A STUDY OF THE WILD ROSE 
COMMUNITY COUNCIL AS A MEDIUM 
FOR COMMUNITY DEVELOPMENT 
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The University of Wisconsin, 1960 


Supervisor: Professor Arthur F. Wileden 

The primary purpose of this study was to appraise the 
community council as a medium for community develop- 
ment. 
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The systematic study was confined to Wild Rose, a 
small village north of Madison, Wisconsin. This commu- 
nity was chosen because it had carried on a programme 
of community improvement through the medium of a com- 
munity council and had in 1958 won first place in a na- 
tional contest for community improvement. The specific 
objectives of the study were: 


1. To establish guidelines from the review of litera- 
ture for the effective functioning of community 
councils. 


To describe the organizational structure of the 
Wild Rose Community Council and the personal and 
social characteristics of its members and compare 
this with the findings of literature. 


. To appraise the Wild Rose Community Council in 
the light of these guidelines. 


To determine the purpose of the Wild Rose Commu- 
nity Council and the extent to which these purposes 
were carried out in community. 


The following summary and conclusions of the data are 
organized on a basis of the specific objectives and hypoth- 
eses established at the beginning of the study. These hy- 
potheses were based upon a review of literature on com- 
munity development with special reference to community 
councils and in consultation with professional workers in 
the field of community development. The purpose of 
these hypotheses was to provide guidelines by which the 
Community Council of Wild Rose could be appraised. 


Personal and Social Characteristics of the 
Wild Rose Community Council 








In the selection of Council members, consideration was 
given to such personal characteristics as age, sex, educa- 
tion, income, residence, and religion. These may be sum- 
marized as follows: 


Age and Sex of Council Members 





Wild Rose Council members tend to be older than 
these revealed in studies of participation in formal or- 
ganization. There is a higher proportion of women than 
men which is not in accord with the findings of participa- 
tion studies. 


Education and Income of Council Members 





Wild Rose Council members have a high level of edu- 
cation which compares with studies which show education 
to be a significant factor in patterns of participation in 
formal organizations. 

The income level of the Council was higher than the 
citizen sample which supports the findings in which in- 
come is significantly associated with active participation 
in formal organizations. 


Residence and Religion of Council Members 





Length of residence at Wild Rose did not appear to in- 
fluence membership on the Council since members range 
in length of residence from newcomers to old residents 
with the majority in between. 

The majority of the Council members belong to the 
Protestant faith with a small minority to the Roman Catho- 





lic faith, This compares with studies which show that 
Roman Catholics tend to be less active than Protestants in 
formal organizations. 

A brief summary of eight guidelines used to assess the 
Wild Rose Community Council may be summarized thus: 


A community council needs to be in general agreement as 
to what the most important purposes should be 








Data reveal that this Council adhered to this guideline. 


A community council should have a broad and inclusive 
membership base 








Data indicate that this Council has made a concerted 
effort to have its membership base broad and inclusive. 


A community council should develop active and effective 
lines of communication both within the Council and 
between the council and community organizations 











Data show that there is need for more effective com- 
munication between members at meetings and between the 
Council and its member organizations. 


A community council should keep the people of the 
community informed on council activities 








This study indicates that this Council adheres to this 
guideline. 


A community council should enable the community to 
become involved in the identification of the 
needs of the community 











There is no evidence to indicate that this is a continuous 
process in this Council. 


A community council should enable the community to work 
towards a solution of the community’s problems 








Data indicate that this Council did involve the majority 
of citizens of the community in working on community 
problems. 


A community council should seek to develop 
effective leadership 








The study indicates that this Council is not meeting 
this guideline. 


A community council should evaluate its programme 
and actions continually and consider this a vital 
part of the organizational process 











It is difficult to determine if this Council adheres to 
this guideline since no particular pattern of evaluation 
could be ascertained. 


In conclusion it may be said that according to the defini- 
tion of community development used in this study, it ap- 
pears that Wild Rose Community Council was involved in 
a programme of community action rather than community 
development. It may be suggested that a community coun- 
cil may be used as a medium for community development 
if certain conditions are met, most important of which is 
that of educating community members to take deliberate 
action for community change. 
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THE ACHIEVEMENT IN MATHEMATICS AND 
SCIENCE OF NINTH-GRADE PUPILS 
IN THE SCHOOLS OF INDIANA 


(L. C. Card No. Mic 60-3011) 


Rolla Francis Pruett, Ed.D. 
Indiana University, 1960 


Chairman: Dr. Merrill T. Eaton 


Statement of the Problem 


The primary purpose of this study was to analyze the 
grade equivalents tested in mathematics and science for 
ninth-grade pupils enrolled in 618 different Indiana schools, 
both private and public. The tests administered were the 
California Mathematics Test (Advanced) and the California 
tests in Social and Related Sciences, Part II (Advanced). 
The study had two major divisions: first, a frequency dis- 
tribution of the grade equivalent tested in mathematics, 
physical science, and biological science; and, second, an 
item analysis of a sample of 468 mathematics answer 
sheets from 13 selected schools. Comparisons of grade 
placement achievement were made both in relation to the 
distribution of the scores and to the item analyses. 


Sources of Data 


The data used in this study were secured from IBM 
cards for each of the 44,649 ninth-grade pupils who were 
tested with the California Achievement Tests. 

The data used for the item analysis study were obtained 
from the answer sheets and profile cards that were pro- 
vided to the individual schools by the California Test Bu- 
reau of Los Angeles, California. 


Findings and Conclusions 


Analysis of the data indicated the following results and 
conclusions: 

1. Girls are better students than boys in mathematics 
while boys are better than girls in science. 

2. Schools with longer terms and larger enrollments 
produce better mathematics and physical science students; 
whereas, schools with shorter terms and smaller enroll- 
ments produce better biological science students. 

3. Pupils in schools that ranked high in the Reasoning 
section of the test did not necessarily rank high for the 
total score of the entire mathematics test. It could be 
concluded that pupils are better in some parts of mathe- 
matics than in other parts. 

4. One main conclusion of the item analysis indicated 
that the pupils who tested in the lower group answered 
some of the items correctly in all parts of the test. The 
difference was that they did not answer as many items cor- 
rectly as the pupils who tested in the upper and middle 
groups. 

5. It was found that a school could rank thirteenth 
(last position) in the Reasoning section and rank second in 
the Fundamentals section. This disparity of achievement 
for the two sections of the mathematics test did not seem 
to be related to the lengths of school terms, sizes of 
schools, or types of schools. 

6. As measured by the per cent of correct answers, 
items relating to fractions and decimals were the easiest 
while items relating to exponents and roots were the most 
difficult. 





7. The difference in total items answered correctly 
between the school ranking first and the school ranking 
last was only 210 or 4 per cent of the total possible score. 
This was an average of only 5.8 more correct items per 
student for the school ranking first than the school rank- 
ing last. Microfilm $2.50; Xerox $8.20. 178 pages. 


THE EFFECT OF SCIENCE MOTIVATIONAL 
FILMS ON THE ATTITUDES OF SECONDARY SCHOOL 
PUPILS TOWARD THE FIELD OF SCIENCE 


(L. C. Card No. Mic 60-3018) 


Robert Arthur Weisgerber, Ed.D. 
Indiana University, 1960 


Chairman: Dr. Beryl B. Blain 


Problems 


The general purpose of this study was to determine 
experimentally the effect of selected science motivational 
films upon the attitudes and interests of secondary students 
with respect to the field of science and science course 
work and thereby contribute to an understanding of situa- 
tions in which the use of such films would or would not be 
feasibly integrated into the counseling program. 


Methods and Procedures 


Control and experimental groups were randomly se- 
lected in each of two schools. School I was a junior high 
school in which eighth-grade General Science students 
faced a forced choice of academic or non-academic ninth- 
grade science, while School II was a senior high school in 
which mixed ninth- and tenth-grade Biology students faced 
an optional choice of continuing or discontinuing science 
in the following grade. Control groups were shown factual 
subject-matter films and experimental groups were shown 
science motivational films substantiated as to film type by 
a panel of judges and the producers of the films. 


Sources of Data 


Pre- and post-tests administered included: (a) the 
Kuder Preference Record (Vocational Form C), (b) a 
Course Preference Sheet “tailored” to each grade level, 
(c) a four part Science Attitude Scale, and (d) a Business 
Attitude Scale to observe possible side-effects toward 
film sponsor. Stated student course preferences were 
compared with the final selections actually carried out. 
Follow-up interviews with opinion leaders, isolates, and 
widely shifting students gave evidence concerning the rela- 
tive importance of the films among the many pre-selection 
influences operating in each situation. Data were analyzed 
by the non-parametric Mann-Whitney U Test and the Chi 
Square Test. 


Findings and Conclusions 


In a school such as School I: (1) Student attitude about 
science classes, seeing science films, the work a sci- 
entist does, and the science teacher are not significantly 
influenced by science motivational films. (2) The films 
are a significant influence on courses selected by students 
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for the following school term. Courses selected are more 
likely to be of a higher academic level, and the students 
are more likely to maintain their stated preferences when 
making the actual selections. (3) The films appear to 
have a long lasting effect since their purposes are recalled 
over a month after viewing. (4) There are no significant 
(side-effect) changes in attitude toward film sponsor. 

In a school such as School II: (1) Student attitude about 
science classes appears significantly influenced by the 
science motivational films, but attitudes toward seeing 
science films, the work a scientist does, and the science 
teacher are not influenced. (2) The films are not a sig- 
nificant influence on student course preference for the fol- 
lowing school term. Students do not raise the level of 
science course chosen, and they are not more likely to 
maintain their stated course preferences when making the 
actual selections. (3) Interest in science activities of the 
kind listed in the Kuder Preference Record is significantly 
increased by the film. 

Science motivational films are able to influence the at- 
titudes and interests of secondary students toward the field 
of science, but only in certain ways dependent upon the 
characteristics of the student audience. The films serve 
as informational devices for students who are making 
highly important course work decisions. Where students 
have already begun implementing such decisions the films 
serve as inspirational devices with regard to current sci- 
ence classes and activities. 
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RELATIONSHIP OF SELECTED TEACHER 
CHARACTERISTICS TO TEACHER USE OF 
CERTAIN HUMOR ELEMENTS AS INDICATED 
BY OPINIONS OF SIXTH-GRADE STUDENTS 


(L. C. Card No. Mic 60-3019) 


Robert John Whitehead, Ed.D. 
Indiana University, 1960 


Chairman: Hanne J. Hicks 


Purpose: The major purpose of the study was to discover 
to what identifiable extent students tend to rate high on 
selected teacher characteristics these same teachers 
who tend to be rated high in the use of two humor ele- 
ments, namely laughter and smiling. Other purposes 
explored the factors of teachers’ use of the humor ele- 
ments and/or teachers’ characteristics in relation to 
(1) use of the humor elements by students; (2) teacher 
age and sex; and (3) student sex. The relationship of 
students’ use of the humor elements to grades assigned 
to students was also examined. 


Procedure: Data were secured from 641 sixth-grade stu- 
dents and 21 sixth-grade teachers. The Humor Ele- 
ment Reaction Scale (HERS) and the Teacher Charac- 
teristics Scale (TCS) were designed and employed as 
the student attitude-measuring scales. 

In constructing the HERS, 10 stimuli inciting laughter 
and smiling in teachers inthe classroom were identified. 
Two simulated situations, typical of those which incite 
laughter and smiling in teachers in the classroom, were 
constructed for each stimulus identified. A teacher’s 





use of the humor elements was examined by asking 
each student to indicate, on a five point scale, the man- 
ner in which his teacher would use the humor elements 
if such a situation arose in the classroom. The TCS 
was a modified version of a previously devised scale. 
Three other forms provided additional data on teachers 
and students. 


Data treatment: Raw scores and mean scores were ob- 
tained from both scales for each of the 21 teachers. 
Pearson product-moment correlations were calculated 
to determine the extent of the relationship between a 
teacher’s use of the humor elements and a teacher’s 
characteristics. Fisher’s z-transformation values 
were used (1) to obtain a single, statistical index of 
the relationship between the two variables; and (2) to 
determine the significance of the difference between 
the averaged correlations of high-rated and low-rated 
teachers on the HERS. 

Rank-difference correlations were employed in 
determining the extent of the relationship between use 
of the humor elements by students and: (1) use of the 
humor elements by teachers; (2) teachers’ charac- 
teristics; and (3) grade-point averages assigned to 
students. Fisher’s “t” tests were applied to the data 
to discover whether there were significant differences 
in students’ ratings of teachers on both scales when 
the factors of teacher age, teacher sex and student sex 
were considered. 


Conclusions: The findings of the study lead to the fol- 
lowing conclusions: 

1. A significant relationship existed between 
teachers’ use of the humor elements and teachers’ 
characteristics. 

2. No relationship existed between students’ use 
of the humor elements and teachers’ use of the humor 
elements and teachers’ characteristics. 

3. A slight, but significant relationship existed be- 
tween use of the humor elements by students and grades 
assigned to students. The relationship tended to be 
slightly more significant for girls than for boys. 

4. Teacher age occurred as a significant factor 
when students rated teachers on use of the humor ele- 
ments and on teachers’ characteristics. Students’ 
ratings of older men teachers were significantly higher 
than ratings of younger men teachers on both scales. 

5. Teacher sex occurred as a significant factor 
when students rated teachers on use of the humor ele- 
ments. 

6. Student sex occurred as a significant factor when 
boys, only, and girls, only, rated teachers on use of the 
humor elements. Students’ ratings of women teachers 
were significantly higher than ratings of men teachers 
with reference to the characteristics of teachers. 
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EXTENDING EDUCATIONAL OPPORTUNITIES 
FOR THE YOUTH AND ADULTS OF 
ALABAMA THROUGH THE 
PUBLICLY-SUPPORTED COMMUNITY COLLEGE 


(L. C. Card No. Mic 60-2628) 


Eulie Ross Brannan, Ed.D. 
Auburn University, 1960 


Supervisor: Raymond H, White 


PURPOSE 


The purposes of this study were: (1) to determine the 
scope of need for extending educational opportunities for 
the youth and adults of Alabama; (2) to recommend a 
legal framework that would provide for the establishment, 
support, and control of public community colleges; and 
(3) to develop guidelines that would assist communities in 
setting up community colleges. 


PROCEDURE 


Extensive reading was done in the literature of the 
community college movement. Based upon this reading, 
the writer presented a discussion of the development and 
the purposes of the community college. Social, educational, 
economic, and industrial data relating to Alabama that 
would show a need for more educational opportunities 
were obtained. A questionnaire was filled out by a 
selected number of high school seniors to determine their 
plans following graduation and the effect community 
colleges would have on their plans. A study was made of 
current community college legislation, and general 
recommendations were made for Alabama. Based upon 
information obtained from the above sources, ten guide- 
lines were formulated that would assist Alabama commu- 
nities in determining the feasibility of their establishing 
community colleges. 


CONCLUSIONS 


Based upon the findings of the research, the following 

conclusions were drawn: 

1. Alabama should expand its facilities for higher 
education from 60 to 70 per cent beyond present 
capacity by 1970 if it meets the needs of youth 
for education beyond the secondary school. 

. Automation and other technological advancements 
are increasing the demands for workers with 
additional preparation. 

There is a growing interest among the high school 
seniors in Alabama for post-high school training. 

The three most important indicators of whether an 
Alabama senior will continue his education are: 
reported high school grades, family income, and 
occupation of father. 

Lack of financial resources keeps many of the 
most able youth of the state from continuing 
their education after high school graduation. 

Alabama seniors are interested in community 
colleges. 





7. Best legislation for community colleges is general 
permissive legislation that will: (a) define the 
institution; (b) set forth minimum requirements 
for establishment; (c) provide adequate support; 
(d) provide for unified and union districts; and 
(e) provide for general supervision by the State 
Department of Education. 


RECOMMENDATIONS 


General permissive legislation should be enacted 
to provide for establishment, support, and 
control of community colleges. 

A state-wide system of community colleges should 
be established to provide higher education near 
the homes of all young people in the state. 

A department should be set up within the State 
Department of Education to give general super- 
vision to the establishment of community col- 
leges and to see that legislative enactments are 
carried out. 

Guidelines similar to those developed in this re- 
search should be used in founding community 
colleges in the state. 

Support for community colleges should come from 
state and local sources. 

The principle of local autonomy should be respected 
in the provisions for the organization and control 
of community colleges. 

Further research should be done in the following 
areas: (a) educational plans of negro seniors; 

(b) tax structure of the state; (c) need for com- 
munity colleges in selected communities; 
(d) cost of plant construction and means of 
financing; and (e) best type of state department 
organization. 
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ATTITUDES AND OPINIONS OF NEGRO 
PARENTS AND STUDENTS CONCERNING 
SHORTRIDGE HIGH SCHOOL 


(L. C. Card No. Mic 60-2995) 


John Wesley Wood Brooks, Ed.D. 
Indiana University, 1960 


Chairman: Dr. W. M. Barr 


Statement of the Problem 


The purpose of this study was to obtain the attitudes 
and opinions of the Negro students and parents of Short- 
ridge High School, an integrated public high school in 
Indianapolis, in order to determine their general satis- 
faction or dissatisfaction with the school; and, if there 
was dissatisfaction, to determine the specific areas which 
were in need of remedial attention. 


Procedure 


Approximately 2100 students at Shortridge High School 
were administered the Illinois Inventory of Pupil Opinion 
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to which a personal data sheet was attached. The data 
sheet revealed the race of the respondents. A mailing 

list of all Negro parents of the school was obtained, and 

to each of them was mailed a copy of the Illinois Inventory 
of Parent Opinion, a letter of explanation, and a return 
envelope. Of the 441 questionnaires mailed to parents, 

228 were returned. These questionnaires and the 658 from 
the Negro students were inspected and coded, tabulated 
mechanically, and analyzed. 


Findings Concerning Pupils 


Approximately 59 per cent of the Negro pupils were 
satisfied with their school and 78 per cent were proud of 
their school. Only 48 per cent felt that they “belonged, ” 
slightly more than 58 per cent of the pupils were satisfied 
with the treatment they received from their teachers. 
Seventy-five percent of the students were of the opinion 
that they were obtaining the maximum from their school 
work. Sixty per cent of the pupils were satisfied with the 
educational guidance program, but only 46 per cent were 
satisfied with the school’s vocational guidance program. 

A major area of dissatisfaction was the lack of partic- 
ipation of Negro students in the extracurricular activities 
of the school. Sixty-one per cent of the Negro pupils felt 
they did not participate in as many school activities as 
they would like. Prejudice against Negro students was 
the reason mentioned most frequently by the Negro stu- 
dents for their failure to participate in as many extra- 
curricular activities as they desired. 


Findings Concerning Parents 


Approximately 70 per cent of the Negro parents were 
satisfied with Shortridge High School, and about 74 per 
cent of them thought their children were treated fairly by 
the teachers. On the other hand only 40 per cent of the 
parents felt that the teachers knew their children as well 
as they should. Slightly less than 36 per cent of the Negro 
parents were satisfied with their children’s participation 
in the extracurricular activities of the school. Nearly 37 
per cent of the parents were of the opinion that prejudice 
against Negroes kept their children from taking full part 
in the school’s extracurricular activity program. About 
three fourths of the parents were satisfied with what their 
children were getting out of school work, two thirds of 
them were satisfied with the curriculum of the school and 
seven in ten were satisfied with the teaching methods used 
in the school. Sixty-one per cent of the parents felt that 
they did not know as much about the school as they would 
like. About 48 per cent of the parents favored higher 
salaries for teachers, and 66 per cent of them endorsed 
federal aid for education. 


Conclusions 


Analysis of the findings lead to the following conclu- 
sions in general: 
1. Negro pupils and their parents were generally 
satisfied with Shortridge High School. 
2. Prejudice against Negro pupils at Shortridge High 
School because of their race was not a serious problem. 
Microfilm $2.70; Xerox $9.45. 207 pages. 





AN EVALUATIVE STUDY OF THE USES OF 
STANDARDIZED TEST RESULTS IN 
SELECTED PUBLIC SCHOOLS OF 

THE STATE OF OKLAHOMA 


(L. C. Card No. Mic 60-2680) 


William Rex Brown, Ed.D. 
The University of Oklahoma, 1960 


Major Professor: Claude Kelley 


This study was designed to determine what uses are 
made of test results in selected public schools of Oklahoma, 
and how these uses compare with criteria of proper use. 

The practices of public school personnel concerning 
the uses of test results were obtained from classroom 
teachers, guidance personnel, and administrative personnel 
in 63 public schools in Oklahoma. The data were obtained 
through the use of written questionnaires and mechanically 
recorded interviews. Questionnaire and interview re- 
sponses were tabulated and analyzed to determine test 
usage and the extent to which test results are used by 
administrators, guidance personnel, and classroom 
teachers. 


CONCLUSIONS: 


1. Administrators seemed to make more use of test 
results for the benefit of individual pupils than for group 
purposes. It appeared that administrators have not 
insured that the use of test results can contribute to the 
improvement of the teaching staff, or to help the class- 
room teachers understand the common academic needs of 
the pupils. Test results did not appear to have been used 
advantageously in action research, or in in-service train- 
ing programs, or for the motivation of the teaching staff. 
While administrators could improve their use of test re- 
sults, improvements should first be made in: (1) planning 
in-service training of the staff; (2) research on the educa- 
tional problems of the school system; and (3) motivation 
of the academic staff for better teaching. 

2. Guidance personnel used test results in most areas 
more proficiently than did either administrators or class- 
room teachers. However, one area in which test results 
were used less proficiently by guidance personnel than by 
either administrators or classroom teachers was in the 
appraisal and comparison of a pupil’s achievement as 
related to his mental ability. 

As a group, guidance personnel believed they need more 
intensive professional preparation to aid in the discovery 
of personality defects which may necessitate specialized 
professional aid. They also appeared to forward the in- 
dividual’s test results to prospective employers more 
frequently than they do to colleges or universities. 

While guidance personnel could improve their pro- 
ficiency in the use of test results, the use in which im- 
provements should be made first is: appraisal of achieve- 
ment as related to ability. 

3. Classroom teachers tended to make more use of 
test results for the benefit of the individual than for the 
group. One reason suggested for this is that teachers do 
not know how to compile test results from which to make 
proper interpretations for the benefit of groups. It was 
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mentioned that administrators do not provide classroom 
teachers with properly compiled test results so that 
interpretations can be made. 

As a group the classroom teachers felt that they 
should not be expected to be test specialists. However, 
the teachers inferred that in-service training programs 
and properly compiled test results, published for teacher 
use, would help to strengthen any glaring weaknesses in 
their use of test results. 

Individually and as a group, teachers could improve 
their proficiency in the use of test results. The uses in 
which improvements could be made first are: (1) pupil 
and class diagnosis; (2) planning instructional programs 
for the pupil and class; (3) selection of instructional 
materials; and (4) evaluation of methods and techniques 
of teaching. 


RECOMMENDATIONS: 


1. A paramount need revealed by this study is the 
necessity for faculty in-service training programs de- 
signed to promote a more effective use of test results and 
to improve the cooperative use of test results among 
administrators, guidance personnel, and classroom 
teachers. 

2. To assist local schools to provide effective in- 
service training programs, it is recommended that state 
colleges and universities make qualified personnel avail- 
able to assist in programs of this type. 

3. It is recommended that a status study of the qual- 
ifications of guidance personnel be conducted so that in 
future years needed improvements in the qualifications 
of guidance personnel may be anticipated. 
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FACTORS RELATED TO LOCAL 
SCHOOL SUPPORT IN ALABAMA 


(L. C. Card No. Mic 60-2898) 


Joel Hewitt Burgess, Ed.D. 
George Peabody College for Teachers, 1960 
Major Professor: Erick Leroy Lindman 
The purpose of this study was to identify factors re- 
lated to local school support in Alabama. Plans for fi- 
nancing education in Alabama were reviewed and legal 
measures which had affected local initiative in providing 
local school revenue were pointed out. A comparison of 
local funds provided by the school systems to supplement 
the Minimum Program allotment for current expenditures 
was made for the school years 1952-53 and 1953-54. 
County and city school systems found to be substantially 
supplementing current expenditures with local funds were 
examined to discover: (1) the purpose for which local 
supplementary funds were used; (2) the sources from 
which local supplementary funds were obtained; and 
(3) the factors which seemed related to the efforts of 
those school systems to provide supplementary school 
revenue. 
Alabama communities had provided local supplementary 

funds by: increasing tax rates and assessments on 





property; levying taxes on amusements, automobile 
licenses, beer, gasoline, gross receipts, oil severance, 
sales, and tobacco; making special appropriations from 
other municipal funds; collecting royalties; and selling 
timber cut from sixteenth section lands. Local supple- 
mentary funds had been used: to employ more teachers 
and special school personnel than was allotted in the 
Minimum Program; to supplement the salaries of school 
personnel; to improve and expand transportation services; 
and to enrich the school program. 

A major factor related to local school support was the 
leadership provided by superintendents, boards of educa- 
tion, newspaper editors, school patrons, business and 
industry, other governmental and civic agencies. Other 
leading factors identified were: (1) inadequate funds in 
the Minimum Program to provide many of the essentials 
of a good school program; (2) a desire on the part of the 
people to retain control of their schools; (3) a need for 
improvement in the quality of education provided for 
Negroes; (4) an amendment to the Constitution which gave 
incorporated cities the right to increase property tax 
rates; (5) the educational level of the people; (6) higher 
salaries paid teachers in neighboring school systems; 

(7) higher per capita income in some communities; (8) tax- 
able wealth more accessible in urban communities than 
in rural communities; (9) conservatism not as marked in 
urban areas as in rural areas; (10) an increase in 
assessed valuation; (11) an increase in school population; 
(12) an increase in the amount of local supplementary 
funds available for current expenditures due to a lack of 
school construction in some communities; and (13) pro- 
visions in the Alabama Constitution which require an 
amendment to permit counties to increase their property 
tax rates. 

Recommendations were made for changes in the 
Alabama Constitution and the Minimum Program Law 
which would facilitate local support. 

Microfilm $3.65; Xerox $12.85. 283 pages. 


AN EVALUATION OF STATUS AND FUNCTIONS 
OF RESEARCH BUREAUS IN PUBLIC SCHOOLS 
IN CITIES 50,000 TO 250,000 POPULATION. 


(L. C. Card No. Mic 60-2996) 


Wayne Cleveland Church, Ed.D. 
Indiana University, 1960 
Chairman: W. Monfort Barr 
Problem. The purpose of this study was to determine 
minimum standards considered by a jury of experts to be 
essential for an adequate program of public school re- 
search and to use these standards in the evaluation of the 
status and functions of research bureaus in cities listed 
in the 1950 United States census as having 50,000 to 
250,000 inhabitants. 
Procedure. The study was developed in four stages: 
(1) a review of the literature was made to determine the 
principles underlying a good program of public school re- 
search; (2) minimum standards were developed with the 
assistance of a jury of experts; (3) the questionnaire was 
developed and the reliability of replies was established by 
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personal interviews; and (4) an evaluation was made of 
the participating research bureaus in 1958 for organiza- 
tion, competency of personnel, financial support, bureau 
activities, and major functions. 

A questionnaire sent in 1958 elicited replies from 176 
of the 190 school superintendents involved, naming 62 
bureau directors. 

Suggested standards of published research principles 
were reviewed by two research directors and judged by a 
jury of seven experts in educational research. Minimum 
standards were those concurred in by at least two thirds 
of the jury. 

The questionnaire was designed from the standards, 
reviewed by two research directors, and sent to the 62 
research directors. Replies were received from 47 of the 
bureaus serving 24 states. General approval of the stand- 
ards was received from 43 directors also. 

An interview guide was used in interviews with six 
participating directors, selected at random, and results 
of interview were matched to identical items in question- 
naire replies. When the statistic, chi square, was 
employed, the differences in observed and expected fre- 
quencies of replies to any item were not significant at the 
five per cent level of confidence. 

Findings and Conclusions. Major findings and conclu- 
sions were (1) only 15 of the 30 minimum standards were 
attained by more than 50 per cent of the 47 participating 
research bureaus; (2) research assignments and level of 
financial support, rather than size of city, were influencing 
factors in the nature of standards attained; (3) the leader- 
ship of the superintendent in selecting and guiding re- 
search workers was evident in 80 per cent of the bureaus; 
(4) a need for stronger leadership by universities and 
local administrators was apparent in a small number of 
bureaus having insufficient personnel and low financial 
support; and (5) in spite of hindering non-research duties, 
research directors gave evidence of their professional 
growth and leadership in curricular and administrative 
research since appointment. 

Of the 47 bureaus, 16 were assigned four major func- 
tions; 18 were assigned three, excluding testing; and 13 
had four, with additional non-research duties. Minimum 
standards attained by these bureaus ranged from 19 to 87 
per cent for organization, personnel competency, and fi- 
nancial support, from three to 92 per cent for bureau 
activities, and from 17 to 91 per cent for (1) studies and 
investigations, (2) testing and measurement, (3) statistics, 
reports, and interpretation, and (4) reference and informa- 
tion. 

Recommendations. It was recommended that (1) the 
minimum standards developed in this study be used to 
evaluate the research organizations, personnel, finances, 
and functions of city schools larger than 250,000 popula- 
tion; (2) a similar study be made using superintendents in 
addition to experts in educational research to determine 
minimum research standards; (3) national organizations 
investigate public school research and university training 
programs for research workers; (4) directors of public 
school research investigate the possibilities for strengthen- 
ing their research functions; and (5) directors study and 
publish their research policies, procedures, means of 
obtaining adequate staff and finances, and means of reduc- 
ing non-research duties. 

Microfilm $2.50; Xerox $8.80. 
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THE SABBATICAL LEAVE IN 
UTAH INSTITUTIONS OF HIGHER LEARNING 
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McRay Cloward, Ed.D. 
George Peabody College for Teachers, 1960 


Major Professor: Erick L. Lindman 


The purpose of this study was to examine and analyze 
the sabbatical leave programs in Utah institutions of 
higher learning. From a critical examination of the leave 
policies and from a survey of the opinions of teachers and 
administrators toward various aspects of leaves, strengths 
and weaknesses in policies and practices were disclosed. 
The study stressed actual leave practices. Data were 
obtained from questionnaires returned by 676 teachers 
and fifty-nine administrators. Interviews were conducted 
with a random sample of twenty administrators and 127 
teachers. 


Findings of the Study 


Nine of ten Utah institutions of higher learning have 
two basic leave plans. Under a four-quarter plan, an indi- 
vidual can work three quarters with one quarter off with 
pay each year. Leave time can be extended by the 
doubling-up of quarters. The other plan permits leaves, 
after six years of service, for one year at one-half salary 
or one-half year at full salary. This is the preferred 
plan. 

It was found that: Only 30.8 per cent of the respondents 
had taken leaves while 47.6 per cent were ineligible and 
21.6 percent were eligible nonrecipients. Leaves were 
taken for professional purposes, especially for advanced 
degrees. Purposes of leaves were restricted. Leave 
recipients held the higher ranks and degrees. Many 
faculty members were not taking leaves. Over 79 per 
cent of the leaves were taken since 1950. Respondents 
preferred the one-year leaves. Leaves cost the individuals 
from $100 to $10,000 with a mean of $2,764.03. It was not 
the practice to give rank and salary increases following 
leaves. Standard procedures for obtaining leaves at each 
institution were not followed. Leave information was not 
primarily disseminated through administrative channels. 
Specific procedures for handling the leave recipient’s 
duties were not followed at each institution. Restrictions 
by policy or practice regulated the number who took 
leaves. Insufficient years of service was the main reason 
for not being eligible for leaves. 

Many respondents agreed to the following: Leaves 
should not be automatically given. Leave recipients should 
be selected by department heads, division deans, deans of 
faculties, and head administrators. A sabbatical leave is 
the best plan for in-service training. The purpose of 
leaves is the preferred criterion for selecting recipients. 
Leave benefits are shared equally by the institution and 
the recipient. Disadvantages of leaves, however, are 
greater to the institution. New ideas, viewpoints, and 
greater knowledge are the major benefits to the recipient. 
The gain of better teachers is the major institutional 
benefit. The four-quarter plan is not satisfactory. 

Based upon all data it was recommended that: 
Leave policies be more clearly defined. Greater leave 
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encouragement be given. Procedures be adopted for 
rewarding leave recipients. Procedures for obtaining 
leaves be standardized at each institution. Leave applica- 
tions be made early through department heads, division 
deans, deans of faculties, and head administrators. Leave 
plans be flexible as to purposes and lengths of leaves. 
Leave salary include at least 60 per cent of the recipient’s 
salary for the one-year leave and 100 per cent for the six- 
months or shorter leave. There be few restrictions re- 
‘garding other income while on leave. Full-time replace- 
ments be used for long leaves but utilize regular staff 
members for short leaves. Leaves be available to all 
professional staff members. Leave recipients be re- 
quired to return to the institution for a period equal to the 
length of the leave. Leaves be considered a privilege, not 
an earned right. Teachers and administrators jointly 
participate in the formulation of leave plans. 

One significant conclusion drawn from the study is that 
the sabbatical leave is essential for the improvement and 
upgrading of faculties in institutions of higher learning. 

Microfilm $6.05; Xerox $21.40. 473 pages. 


THE AGENDA AS AN INSTRUMENT OF 
SUPERINTENDENT-BOARD RELATIONS 


(L. C. Card No. Mic 60-2774) 
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Chairman: Professor Stoops 


The purpose of the study was to determine whether the 
school board agenda, as used in California, was an instru- 
ment of superintendent-board relations, and particularly 
whether one form of agenda was more effective than 
another in achieving a good relationship. An important 
element of the study was to determine from specialists 
in educational administration those characteristics which 
distinguish good agenda construction and to employ them 
as criteria to compare with actual practice in districts 
selected by random sample for investigation. 

The design of the study involved the preparation and 
employment of a questionnaire directed to specialists in 
educational administration, a questionnaire to establish 
critical issues directed to practicing superintendents 
selected by random procedure, and a questionnaire to 
superintendents to determine the type of agenda employed. 
A random selection of ten respondents using the outline 
agenda form and ten using the comprehensive agenda form 
was then utilized for a personal visit and research. The 
agenda files covering a three-year period were perused 
and board action of acceptance or rejection was compared 
with the agenda recommendation on the critical issues 
previously selected as constants. The frequency of board 
action on both types of agenda provided data with which to 
test a hypothesis that there was no significant difference 
in board action on critical issues between outline and 
comprehensive agenda presentations. A structured inter- 
view was employed to compare actual practice with recom- 
mended practice. 

The research involved the fiscal years of July 1955 to 
June 1958, and was conducted during the spring and 
summer of 1959. 





Findings. (1) The agenda was found to be a relatively 
recent administrative instrument in California. (2) The 
agenda is a public document, and any writing made by a 
school employee to the school board is a communication 
which the public is entitled to see. (3) All items on an 
agenda should be approved for inclusion by the superin- 
tendent, according to the specialists. (4) Five of nine 
specialists believe that an explanation or discussion 
sufficiently detailed to present, if necessary, the argu- 
ments for or against approval of each item should be 
included as a part of the agenda document. (5) Arguments 
of an emotional nature should not be employed in the 
superintendent’s explanation. (6) Acceptance of the null 
hypothesis indicated that there was no significant statis- 
tical difference in board action on critical issues between 
outline and comprehensive agenda presentations. 


Conclusions and Recommendations. (1) Use of an 
agenda for school board meetings is accepted adminis- 
trative practice in California public schools. (2) The 
agenda, as used by superintendents of respondent districts, 
is not presently employed to its potential as an adminis- 
trative instrument of communication. (3) On the basis of 
the statistical data obtained there is slight evidence that 
the agenda, as presently employed, is an instrument of 
superintendent-board relations. (4) Superintendents must 
prepare their agenda with the knowledge that they are 
documents which the public may see. (5) The agenda 
should be considered as a communication from the super- 
intendent to his board. (6) Superintendents should ex- 
periment with various forms of agenda in order to adapt 
one to particular needs. (7) The agenda document should 
carry the superintendent’s factual explanation of each 
important item in which pro and con arguments are pre- 
sented for board consideration. (8) The agenda should be 
focused on policy and not on administrative detail or 
trivia. (9) The agenda should be employed by the super- 
intendent as a powerful administrative tool. (10) The 
superintendent should make use of the valuable assistance 
of his subordinates in preparing the agenda. (11) The 
superintendent should reserve to himself the sole right to 
make recommendations to his board and should clearly 
present his recommendations on the agenda document for 
all items requiring action. 

Microfilm $2.80; Xerox $9.70. 214 pages. 





THE RELATIONSHIPS OF SELECTED 
VARIABLES TO CURRENT COSTS PER A.D.A. IN 
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Chairman: Professor Nelson 


The purpose of this study was to determine the rela- 
tionships or correlations between certain selected variables 
of a financial nature and current costs or expenditures 
per unit of average daily attendance (a.d.a.) in California 
school districts. The variables selected were (1) number 
of pupils in average daily attendance, (2) assessed 
valuation per unit of average daily attendance, (3) tax 
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rate levied per $100 of assessed valuation, and (4) ex- 
penditures per unit of average daily attendance for certif- 
icated salaries of instruction. The hypothesis was that 
when these four variables were used in multiple correla- 
tion with current costs per unit of average daily attendance 
they would explain a considerable percentage of the varia- 
tion in current costs per unit of average daily attendance 
in California school districts subdivided into ten groups 
for purpose of this study. A further part of the hypothesis 
was that a considerable degree of multiple relationship 
existed between this combination of variables and current 
costs per unit of average daily attendance. Determination 
of the gross relationships among all the variables was a 
subsidiary purpose of the study. 

The method of the study was the application of the 
technique of multiple correlation and regression analysis 
to the ten groups of school districts comprising 1,791 
California school districts operative in 1957-58. The 
application of the technique derived (1) zero order corre- 
lations for all the variables, (2) partial correlations for 
each of the variables and current costs per unit of 
average daily attendance, (3) coefficients of determination 
for the multiple analysis, (4) proportions of variance, 

(5) regression coefficients for each of the variables in ten 
multiple regression equations, and (6) multiple correlation 
coefficients for the combination of the four independent 
variables and current costs per unit of average daily 
attendance. 


Findings and Conclusions. (1) High school districts 
maintaining grades nine through twelve formed a con- 
sistent exception to the general findings of the study. 
(2) In general, the combination of the four independent 
selected variables explained a considerable percentage 
of the variation in current costs per unit of a.d.a. in the 
groups of school districts. (3) In general, the more 





assessed valuation per unit of a.d.a. and the more ex- 
penditures per unit of average daily attendance for cer- 
tificated salaries of instruction, the more were school 
district current costs. (4) Number of pupils in a.d.a. and 
tax rates levied did not seem to have much relationship 
to current costs per unit of a.d.a. (5) Numbers of pupils 
in a.d.a. did not seem related to amounts of assessed 
valuation per pupil. (6) Except in large unified school 
districts, those districts with more pupils in a.d.a. did 
not tend to levy lower tax rates. (7) In general, there was 
no relationship between numbers of pupils in a.d.a. and 
amounts paid per unit of a.d.a. for certificated salaries of 
instruction. (8) School districts with greater assessed 
valuation per unit of a.d.a. did not tend to levy lower tax 
rates except in those districts maintaining junior college 
grades. (9) Districts with more assessed valuation per 
unit of a.d.a. tended to pay more per unit of a.d.a. for 
certificated salaries of instruction except in junior 
college districts. (10) There was no relationship between 
tax rate levied and amount expended for certificated 
salaries of instruction except in the largest unified school 
districts. (11) Only in the smallest elementary school 
districts were mean tax rates within regular statutory 
limits. (12) As measured by mean expenditures per unit 
of a.d.a., very small elementary districts and very small 
high school districts were extremely expensive in 
California. Microfilm $2.95; Xerox $10.35. 227 pages. 





A COMPARISON OF THE PHILOSOPHIES, 
PURPOSES AND FUNCTIONS OF THE NEGRO 
LAND-GRANT COLLEGES AND UNIVERSITIES 

WITH EMPHASIS UPON THE PROGRAM OF THE 
AGRICULTURAL, MECHANICAL, AND NORMAL 
COLLEGE, PINE BLUFF, ARKANSAS. 


(L. C. Card No. Mic 60-2763) 


Lawrence Arnette Davis, Ed.D. 
University of Arkansas, 1960 


Major Professor: Dr. Roy B. Allen 


The Problem. The problem involved a study of the 
philosophies, purposes and functions of Negro Land-Grant 
Institutions. Emphasis is given to the program of Arkan- 
sas Agricultural, Mechanical, and Normal College. Also, 
opinions of six interested populations of the College with 
respect to these factors and the future of the College are 
ascertained. 

Purpose of Study. The purpose of the study is to 
discover the extent to which the Land-Grant Colleges and 
Universities for Negroes embrace and attempt to imple- 
ment professionally «ccepted philosophies, purposes, and 
functions of Land-Grant Institutions; to indicate what 
steps are being taken to deal objectively, systematically 
and effectively with the problems of their present pro- 
grams and future development; to make constructive 
recommendations concerning the problem. 

Method of Research. Two instruments were developed 
to collect data. There were 36 statements of philosophy; 
22 of purposes; 50 of functions. A checklist of these 
statements was circulated among the Presidents and 
Administrative Heads of the 69 land-grant institutions. 
Those accepted by them became the criteria for the com- 
parisons. 

Another checklist including the same items as the 
former and, in addition, 5 possible choices as to the 
future of Agricultural, Mechanical, and Normal College, 
was sent to 6 selected populations: 50 legislators, 50 high 
school principals, 50 faculty members of the College, 250 
alumni, 250 parents, and 250 students selected by the 
random sample method. Responses included 9 legislators, 
34 high school principals, 30 faculty members of the 
College, 109 alumni, 73 parents, and 115 students. Means, 
percentages and analysis of variance were the statistical 
treatments. 

Summary of Findings. Negro Land-Grant Colleges and 
Universities embrace 27 or 75 per cent of the statements 
of philosophy, 21 or 95 per cent of the purposes; and 26 
or 52 per cent of the functions. 

Agricultural, Mechanical, and Normal College em- 
braces 33 of the statements of philosophy, 21 purposes, 
and 30 functions. 

The 6 interested populations of the College generally 
felt that it subscribes to a significant majority of the 
statements of philosophy, purposes and functions. It was 
not determined what they thought the future of the college 
should be; a majority wanted the College to continue to 
function regardless of social changes. 

Evidence did not indicate objective, systematic steps 
are being taken generally to determine the future of Negro 
Land-Grant Institutions. 














llowing each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 


Enlargements 5-1/2 x 8-1 


inches, 4-1/2 cents per page. 





EDUCATION 913 





Conclusions. 





1. Negro Land-Grant Colleges subscribe to the pro- 
fessionally accepted philosophy, purposes, and 
functions as determined by the criteria. 


. Agricultural, Mechanical, and Normal College 
subscribes fully to land-grant philosophy, purposes 
and functions. 


. The interested populations believe the college 
generally accepts the philosophy, purposes, and 
functions contained in the checklist. They do not 
want the College abolished. 


. There is little evidence of calm, objective, delib- 
erate study of present programs and futures of 
the Negro Land-Grant Colleges and Universities, 
within the context and perspective of social 
evolution. 


Recommendations. 





1. Bi-racial commissions on land-grant education 
should be set up to consider continuously the 
economic, social, educational needs of the people 
and the responsibilities of land-grant education to 
them. 


Land-grant education should be considered as 
unified, coordinated, social, economic and educa- 
tional services; not merely the existence of indi- 
vidual institutions. 


The Land-Grant Colleges for Negroes should be 
retained because of the growing need and demand 
for higher education. 


. The Negro Land-Grant College in each State should 
be studied objectively and expertly. 


. Agricultural, Mechanical, and Normal College 
should be granted sufficient financial aid; not 
forced to become a university, and be made a part 
of the total land-grant program of Arkansa, coop- 
erating with all phases of the program of the 
University of Arkansas. 

Microfilm $5.95; Xerox $20.95. 465 pages. 


AN ANALYSIS AND EVALUATION OF ADULTS’ 
KNOWLEDGE OF PUBLIC SCHOOL MATTERS 


(L. C. Card No. Mic 60-2700) 


William Eben Davis, Ed.D. 
Washington State University, 1960 


The purpose of this study was (1) to develop an instru- 
ment which would enable those responsible for educational 
leadership to keep informed about what adults do, and do 
not, know about education, (2) to test that instrument, and 
(3) to determine relationships between people’s knowledge 
of public education and their attitudes toward it. 

The study attempts to determine (1) what information 
people have about school boards, school administration, 
school budgets, the classroom teacher, the library, school 
health program, curriculum, citizens’ advisory committees, 
and the parent-teacher association; (2) what contact adults 





have with schools; (3) what attitudes adults have toward 
school costs, values of education, what pupils learn, and 
the school curriculum; and (4) what relationships exist 
between knowledge of public school matters and attitudes 
toward schools. 

The following hypotheses were tested: 


A. Citizens do not have information they need to make 
rational decisions about education matters for 
which they are responsible. 


B. There are positive relationships between public 
knowledge and attitudes. 


The data used in this study were obtained by inter- 
viewing 210 people in five communities in the state of 
Washington. Communities of different sizes were selected 
to determine if a difference exists between the size of the 
community and the kind of information people have about 
their schools. 

The data were analyzed to determine: 


1. the extent to which the total sample was informed 


2. the amounts of information people have in com- 
munities of various sizes 


. the extent to which various occupational groups 
are informed 


. the attitudes and opinions of the total sample 
. the opinions and attitudes of various occupational 
groups 


. the opinions and attitudes in communities of 
various sizes 


. the relationship between attitudes and informa- 
tion of the total sample 


. the difference in information and attitudes in 
five sizes of communities. 


CONCLUSIONS 


. The data supports the hypotheses that citizens do not 
have information they need to make rational decisions 
about educational matters for which they are respon- 
sible. 





. There are positive relationships between adults’ know- 
ledge of school matters and their attitudes toward 
education. 


The percentage of people who are relatively well- 
acquainted with school personnel declines as the size 
of communities increases. 


The fact that the percentage of elementary pupils’ 
parents who are relatively well-acquainted with school 
personnel is higher than the percentage of high school 
pupils’ parents indicates that personnel-to-parent com- 
munication becomes less effective as pupils procede 
through school. 


There are positive relationships between citizens’ 
contact with the schools and their attitudes toward 
education. 


Adults express opinions concerning educational matters 
about which they know very little. 
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7. The relatively low associations and relationships 
found between the amount of knowledge adults have 
about education and their attitudes toward it suggest 
the presence of other factors and variables in the 
process of making decisions. 

Microfilm $2.50; Xerox $6.60. 140 pages. 


THE ORGANIZATION AND OPERATION OF THE 
RURAL DEVELOPMENT PROGRAM 
IN SELECTED STATES 


(L. C. Card No. Mic 60-3188) 


Mike Duff, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Jean C. Evans 


This study was designed primarily to develop a body 
of knowledge about the organization and operation of the 
rural development program in four selected states. 

The specific purposes of the research were: (1) to de- 
scribe and analyze the perceptions of participants about 
the administration and/or execution of the rural develop- 
ment program; (2) to ascertain what relationship existed 
between the various kinds of perceptions and the existence 
or non-existence of major problems which interfered with 
the attainment of the specified program objectives; and 
(3) to develop a set of recommendations which might, if 
adopted, reduce the number and magnitude of these 
problems. 

Participants included: (1) heads or other representa- 
tives of various cooperating agencies (Farmers Home 
Administration, Cooperative Extension Service, Soil Con- 
servation Service, Agricultural Stabilization Conservation, 
etc.) and groups (farm organizations, industrial commis- 
sions, educational systems, civic clubs, etc.); (2) profes- 
sional workers with special responsibilities in the rural 
development program; (3) rural development committee 
members, both agency and lay, at the state, area, and 
county levels; and (4) persons not on rural development 
committees who had contributions to make to the program. 

Data were acquired from 101 interviewees by indivi- 
vidual interview by use of an open-ended schedule guide. 
Responses were subsumed under the five categories of 
perceptions: (1) role; (2) objectives; (3) policies; 

(4) operational procedures; and (5) evaluation. 

Several major conclusions were drawn. There was a 
high level of: (1) ability of participants to state major 
objectives; (2) satisfaction with conduct of committee 
meetings; and (3) agreement on main subcommittees used 
at the county level. 

There was a low level of: (1) knowledge about and 
performance of a dual role; (2) knowledge of and use of 
permanent steering committees, subcommittees, and ad- 
visory committees; and (3) planned systematic evaluation. 

The existence of a state committee composed of 
representatives of various agencies and groups that met 
regularly, a steering committee that met regularly and 
frequently, and a state coordinator were associated with: 
(1) a higher level of knowledge of and ability to state and 
to perform a dual role, to state specific program objec- 
tives, and to recognize the overall committee functions of 





agency and group coordination and program integration; 
(2) greater contributions by participating agencies and 

groups; and (3) a higher level of satisfaction with per- 
formance of the rural development committees. 

In all four states there was need of greater emphasis 
on: (1) identification of a dual role; (2) a well defined 
written set of objectives; (3) a formulated set of opera- 
tional policies; (4) a greater understanding of the com- 
mittee system (composition, purpose, functions); (5) a 
built-in system of evaluation; and (6) in-service training 
of agency personnel regarding the above needs. 

Microfilm $3.25; Xerox $11.25. 250 pages. 
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Statement of the Problem 


The purpose of this study was to appraise the efficiency 
of administration of the local school tax on general prop- 
erty as it relates to certain measures of quality in educa- 
tion in selected independent school districts in the Texas 
Panhandle. 


Procedures Used 


A survey of the literature was made to establish a 
background for the study and establish principles with 
which to judge the efficiency of the administration of the 
property tax by boards of education in independent school 
districts in Texas. The survey of literature was also used 
to determine factors used as criteria for the measure- 
ment of quality in education. An instrument was devised 
to evaluate the tax administration of the school districts 
under study. 

Four Independent School Districts were selected on 
the basis of similarity of economy, expenditure for edu- 
cation, and per pupil expenditure for instruction. 

Quality was determined by four measures: (1) expend- 
iture per pupil in selected budget categories; (2) scores 
of twelfth grade students on the Iowa Tests of Educational 
Development; (3) adaptability of instruction at the sixth 
and twelfth grade levels; and (4) grade-point averages of 
high school graduates in their first semester in college. 

To determine whether or not there was evidence of a 
relationship between the efficiency of administration of 
the property tax by the districts and the measures of 
quality in the educational programs, the districts were 
ranked on the basis of scores on the instrument for eval- 
uating the efficiency of property tax administration, and 
rankings were established on the basis of scores on the 
measures of quality in education. Subjective compari- 
sons were developed and the relationships were ex- 
plored. 
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Conclusions 


The following conclusions were drawn from the find- 
ings of the study: 

1. The least efficient process in the administration of 
the property tax in the four districts was that of assess- 
ment. 

2. Low ratios of assessed value to true value of 
property in the districts studied gives a distorted picture 
of the legal rate and a reduced concept of taxable re- 
sources available. 

3. Expenditures per pupil in average daily attendance 
are positively related to efficiency of property tax ad- 
ministration in all categories except teaching salaries 
and expenditures for administration. 

4. Educational development of students of above 
average ability is positively related to efficiency of prop- 
erty tax administration. That of the lower ability group 
is negatively related, and the combined upper and lower 
groups show a Slight positive relationship. 

5. The school district with an efficient property tax 
administration program is likely to have an adaptable 
program of instruction. 

6. No relationship was apparent between grade-point 
averages of college freshmen and efficiency of property 
tax administration. 

7. Effective rate of levy is related to the measures of 
quality similar to the relationship of efficiency of prop- 
erty tax administration. 


Recommendations 


The findings and conclusions of the study were the 
basis for the following recommendations: 

1. It was recommended that boards of education of 
the independent school districts of Texas institute policy 


to improve assessment practice. 

2. It was further recommended that the Texas Legis- 
lature adopt legislation to standardize assessments. 

3. It was recommended that the assessor-collector be 
required to possess specified training in property values. 
4. It was further recommended that a state agency 

independent of the education agency be established to 
supervise the total property tax programs throughout the 
state. 

5. Further study was recommended. It was recom- 
mended that study be made on a larger scale and with 
greater control of factors used to measure quality and 
efficiency. Reporting further research in the language of 
the layman was also recommended. 
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Indiana University, 1960 


Chairman: Raymond C. Gibson 


Problem 


The problem was to identify procurement practices 
which were generally accepted when ever goods must be 
purchased to carry on an organizational activity; to de- 
termine which of these practices were important to and 
might be recommended for an effective purchasing pro- 
gram for colleges; and to determine the extent to which 
these recommended practices were followed in selected 
small colleges in the South. 


Procedure 


Available research in the field of purchasing for higher 
education; literature concerning the procurement of goods 
and equipment for business, industry, the United States 
government, state governments, municipalities, public 
school systems, and institutions of higher learning; and 
selected industrial, college, public school, municipal, and 
governmental purchasing manuals were analyzed to deter- 
mine procurement practices which were used by all. From 
this analysis, sixty-six practices were submitted to a 
group of nine highly qualified evaluators who were active 
in purchasing for industry or institutions of higher learn- 
ing. The evaluators selected fifty-five of the sixty-six 
practices as adequate and important to an effective 
college procurement program. A check list containing the 
fifty-five recommended practices was circulated to 112 
member colleges of the Southern Association of Colleges 
and Secondary Schools. The colleges were four year 
terminal degree granting institutions with 1,000 or less 
students enrolled. The data for the study were obtained 
from 98 usable check lists returned. 


Conclusions 


The following are the major conclusions drawn from 
the study: 

1. Certain procurement practices are important to the 
procurement of goods regardless of the activity for which 
the “act of purchase” is performed. 

2. Certain procurement practices are adequate for, 
and particularly important to, an effective procurement 
program for colleges. 

3. The procurement programs in colleges are charac- 
terized by a cooperative and service performing attitude. 
However, proper attention is not given in the small college 
to the definition, explanation, and propogation of its pur- 
chasing practices to all persons affected by them. 

4. In general, few methods are employed in the small 
colleges which make it possible for them to place orders 
for materials and supplies in such quantities as to com- 
mand the most advantageous price possible. 
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5. Forms necessary for an efficient purchasing pro- 
gram are in general use, however, adequate records are 
not maintained for the proper utilization of such forms. 

6. In the small college, adequate fiscal and physical 
purchasing control is not exercised. 

7. Placement of purchasing responsibility is generally 
fixed according to acceptable practice. 

8. Type of institutional control is more of a deter- 
menant in recommended practices being followed than is 
enrollment. 

9. The state college is more apt to follow recom- 
mended procurement practices than is the college subject 
to other types of institutional control. 

10. While cooperative or pooled buying is not charac- 
teristic in the small college, a non-governmentally con- 
trolled college is likely to participate in such agreements 
than is a governmentally controlled college. 

11. Employing methods to make possible a more ad- 
vantageous price based upon purchasing larger quantities 
is to be expected increasingly as a college grows in size. 

12. Purchasing for small colleges is done within the 
limits of high ethical standards governing the relation- 
ship between buyer and vendor. 

13. The title assigned the senior fiscal officer in a 
small college is generally descriptive of the function he 
performs. 

14. Although the colleges studied are all accredited 
and are therefore assumed to represent quality practices 
in educational policies, their procurement practices are 
far from optimum. 

Microfilm $3.85; Xerox $13.50. 299 pages. 


AN ANALYSIS OF PERSONNEL POLICIES 
OF SCHOOL DISTRICTS IN THE 
STATE OF WASHINGTON 


(L. C. Card No. Mic 60-2701) 


Fred Lloyd Esvelt, Ed.D. 
Washington State University, 1960 


School district Boards and superintendents are becom- 
ing increasingly aware of the necessity for developing 
well-organized, clearly written personnel policies. A 
move toward school district consolidation with a 14.5 per 
cent teacher turnover each year, new teaching positions 
created by increasing pupil enrollment, and a great com- 
plexity of school operation demand a uniform method of 
personnel administration. 

This study is an appraisal survey of written personnel 
policies of school districts in the state of Washington. It 
is intended to serve the following purposes: 


1. It determines the areas of personnel policy that 
would be adequate for consistent personnel admin- 
istration. 


. It determines the nature and extent of written per- 
sonnel policies in the State. 


. It provides a basis for the development of a sug- 
gested guide for use by school districts when in the 
process of writing their own policies or amending 
existing policies. 





Items of personnel policy were compiled from listings 
as developed by authorities in school administration and 
from items that generally appeared in personnel policy 
handbooks. The resulting fifty-six areas were arranged 
within categories of: (1) employment processes, (2) job 
requirements, (3) salaries and benefits, (4) professional 
growth, and (5) placement and changes. The areas were 
used as the basis from which to analyze the results of the 
survey. 

Two methods were used to secure information relating 
to the current method of personnel policy administration: 
(1) by questionnaire, and (2) personnel policy handbooks. 
Questionnaires were sent to 260 superintendents of first 
and second class school districts of the State. Two hun- 
dred thirty-one questionnaires were completed and re- 
turned. A request for adopted personnel policy handbooks 
were sent to all school districts of the State. Eighty-five 
handbooks, or portions of handbooks were received. 

The data obtained from questionnaire responses and 
handbook content were tabulated, analyzed, and compared 
to the fifty-six basic areas of personnel policy. The fol- 
lowing generalizations and conclusions were drawn from 
the results of the analysis of data: 


1. The majority of school boards operate from in- 
formal or understood personnel policies. Less than 
one-half of the school districts have written per- 
sonnel policies of any nature or extent. 


The larger school districts were more apt to ad- 
minister personnel through the use of written 
policy than smaller schools. 


Personnel policy handbooks do not have a common 
pattern of arrangement of areas, either in order of 
appearance or within related categories. 


There appears to be little concern for separating 
rules, or the administration of policy, from the 
policy statements themselves. Most statements of 
policy were inadequate because of their specific 
nature. 


A superintendent’s perception of the existence of 
policy in his school district does not correspond 
with what may actually exist. 


This study concludes with an appendix containing a 
suggested outline of the fifty-six areas of personnel 
policy. Sample policies were written for each area which 
would serve as a guide to policy writing by a school 
district. Microfilm $2.50; Xerox $6.20. 128 pages. 
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SPACE ALLOCATION, PUPIL CAPACITY, AND 
UNIT COSTS OF 20 SELECTED PUBLIC 
SECONDARY SCHOOL BUILDINGS CONSTRUCTED 
IN INDIANA DURING 1948 TO 1958. 


(L. C. Card No. Mic 60-2999) 


William Samuel Fuller, Ed.D. 
Indiana University, 1960 


Chairman: Paul W. Seagers 


The Problem 


To determine the space allocation, pupil capacity, and 
unit costs of the 20 comprehensive public secondary 
school buildings which were constructed in the state of 
Indiana during 1948 to 1958 and to make comparisons by 
gross area, enrollment, grades (7-12, 9-12 or 10-12), and 
accreditation (North Central Association) of each of the 
school buildings. 


The Procedure 


The records of the Indiana State Department of Public 
Instruction and State Board of Accounts provided the in- 
formation regarding the construction of school buildings. 
The Indiana State Archives had all the approved working 
drawings from which the data was secured, except for 
four buildings which were greatly reduced in size on 
micro-film. The data for these buildings were collected 
through analysis of the original drawings at each archi- 
tect’s office. Data for space allocation were obtained by 
a square foot analysis of the working drawing of each 
school building. Pupil capacities were determined with 
the application of the terms of each definition. 

Contract costs were obtained with the assistance of 
school officials and architects, and unit costs were com- 
puted. Comparisons were made using totals, means, 
medians, and rankings. 


The Findings 


The major findings of this study were: 

1. The high school building which had a high percentage 
of its gross area in instructional space tended to have a 
small gross area, a small enrollment, four grades (9-12), 
and to be a non-member of the North Central Association. 

2. The high school building which had a low percentage 
of its gross area in instructional space tended to have a 
large gross area, a large enrollment, three grades (10-12), 
and to be a member of the North Central Association. 

3. The three computed pupil capacities showed a wide 
range of capacities for the same building, depending upon 
which definition was used. 

4. The high school building with low unit costs tended 
to have a small gross area, a small enrollment, six grades 
(7-12), and to be a non-member of the North Central Asso- 
ciation. 

5. The high school building with high unit costs tended 
to have a large gross area, a median enrollment, four 
grades (9-12), and to be a member of the North Central 


Association. 





The Conclusions 


It was concluded that: 

1. Spatial allocations may be reliably compared 
through the use of the per cent that categories, or defini- 
tions of an area or space, are of the gross area of a school 
building. No “ideal” allocation of space may be determined 
because of building code limitations and because of the 
individual educational needs which each school building 
must meet for its community; however, the data contained 
in the study may be used as “guideposts” when planning a 
new building which has similar functional requirements 
(enrollment, curriculum, accreditation, and grade levels). 

2. Pupil capacities showed a wide variation depending 
upon the definition used, indicating that comparable pupil 
capacities will not be available until common definitions 
are accepted and used for measurement and analysis. 

3. Wide variances and differences in rankings of the 
unit costs studied indicate that unit costs are dependent 
upon the variables selected; therefore, no unit cost is 
truly comparable as each statistic has its own merits or 
demerits. 

4, True appraisal of spatial allocation, pupil capacity, 
and unit costs can only be made with complete knowledge 
of the educational needs of the community for which the 
school is built. 

Microfilm $4.35; Xerox $15.30. 337 pages. 


THE STATUS OF BUILDING MAINTENANCE 
PERSONNEL OF THE PUBLIC SCHOOLS OF 
TENNESSEE AND RECOMMENDED 
PERSONNEL POLICIES 


(L. C. Card No. Mic 60-2718) 


Glenn Sinclair Gallien, Ed.D. 
University of Mississippi, 1960 


Director: Professor John E, Phay 


The problem for this study was to determine the status 
of the personnel in charge of building maintenance and op- 
eration in the public schools of Tennessee; to ascertain 
personnel policies that apply to them, and to discover or 
devise appropriate policies for such personnel. 

The methods and procedures employed in gathering the 

data included: (1) a questionnaire survey of the 153 public 
school units of Tennessee; (2) a study of reports of the 
Tennessee State Department of Education; (3) a review of 
literature on school plant maintenance as found in books, 
periodicals, printed materials, and research studies; 
(4) a study of publications of the National Industrial Con- 
ference Board and the Research Division of the National 
Education Association; and, (5) conferences with experts 
and technicians in school plant maintenance. 

The major conclusions drawn from the evidence pre- 
sented in the study include: 

1. The only programs that provide policies for the wel- 
fare of maintenance employees in Tennessee are those 
that have been developed at the local level. In most 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





518 EDUCATION 





instances, the policies provided by these programs are 
inadequate. 

2. Most of the policies of industry that are applicable 
to maintenance personnel are far ahead of those of the 
public school units of Tennessee. 

The major recommendations of the study include: 

1. A preemployment physical examination and annual 
physical examination should be required of all employees. 
2. Employees should be hired for twelve months of 

the year. 

3. Written statements of policy should be provided. 

4. Rules of promotion should be established and made 
known to all employees. 

5. A written notice should be given employees thirty 
days prior to termination of employment. If discharge is 
not the fault of the employee, one month of severence pay 
should be granted. 

6. A definite salary schedule should be established 
and made known to all employees. 

7. Salary schedules should have increments that are 
granted annually for a specified number of years. 

8. The salary should be determined by the amount 
necessary to maintain a standard of living, “as necessary 
to health and reasonably comfortable living,” for an 
average wage earner in a particular location as might be 
established by a group similar to the Heller Committee 
for Research in Social Economics. 

9. The normal working hours should be an eight-hour 
day and a five-day, forty-hour week. 

10. Employees should be paid time and one-half for 
overtime that exceeds forty hours per week. 

11. Double pay or double time off should be granted for 
work on holidays. 

12. Employees should be granted at least seven and 
one-half paid holidays yearly. 

13. A plan for vacations should provide a minimum of 
two weeks and a maximum of one month of paid annual 
vacation for employees. 

14. Vacations should not be cumulative. 

15. An official should be designated to whom employees 
could present grievances. 

16. Tenure should be provided for all employees after 
a specified probationary period. 

17. A sick leave plan, cumulative and on a graduated 
basis, should be provided for all employees. 

18. A program of group insurance providing health, 
accident, and life insurance should be available for all 
employees. 

19. Workmen’s compensation should be provided for 
all employees. 

20. An in-service training program, under the direc- 
tion of the supervisor, should be established for the em- 
ployees. 

21. The administrators should attend the in-service 
training meetings. 

22. A retirement plan should be provided for all em- 
ployees. 

23. The retirement plan should be established on a 
joint contributory basis and tied in with the Social Security 
Act. 

24. The administrators of a school unit contemplating 
a policy in a specific personnel area should consult 
the latest publications of the National Industrial 
Conference Board. 

Microfilm $2.70; Xerox $9.45. 208 pages. 





THE INFLUENCE OF TWO FIELD 
LABORATORY COURSES ON STUDENT 
PROGRESS IN A SELECTED COUNTY 


(L. C. Card No. Mic 60-2629) 


Elbert Curtis Henson, Ed.D. 
Auburn University, 1960 


Supervisor: Truman M, Pierce 


In a systematic attempt to help the practicing public 
school teachers and administrators of Alabama improve 
their professional competencies and their instructional 
programs, the School of Education of Auburn University 
established a series of experimental field laboratory 
courses in 1957. These courses were designed to help 
teachers and administrators find more adequate solutions 
to their professional problems and were conducted in the 
environment in which the teachers worked. Thus, the 
schools and classrooms in which the teachers were em- 
ployed became a laboratory for learning. 

The assumption that these field laboratory courses 
would improve instruction which would be reflected in the 
progress of students raised the following question toward 
which this investigation was directed: Do field laboratory 
courses affect the progress of students in selected areas 
of growth and development? 


PURPOSE OF THE STUDY 


The purpose of this study was to determine the influ- 
ence of two field laboratory courses on the progress of 
public school students in the areas of acceptance of self 
and others, acquisition of information, and greater self- 
direction. 


HYPOTHESIS 


The study was based on the hypothesis that students 
enrolled in classes taught by teachers who were partici- 
pating in field laboratory courses would develop a higher 
degree of acceptance of self and others, acquire more in- 
formation in certain areas of learning, and would become 
more self-directing than students in the same school 
system who were taught by teachers who were not partic- 
ipating in the field laboratory courses. 


METHODS AND PROCEDURES 


During the course of the study, it was necessary for 
the investigator: (1) to select an experimental and a con- 
trol group of students, (2) to identify certain areas of 
pupils’ progress to be analyzed and to develop criteria 
necessary for making judgments of the effectiveness of 
the two field laboratory courses, (3) to collect data con- 
cerning the progress of students in the experimental and 
control groups, (4) to analyze and interpret the data in 
light of the evaluative criteria, and (5) to state conclu- 
sions and recommendations for needed research. 

Student progress in (a) acceptance of self, (b) skill 
in reading and knowledge in the areas of language, mathe- 
matics, science, and social studies, and (c) increased 
self-direction were measured, respectively, by the Index 
of Adjustment and Values, standardized achievement 
tests, and interviews and observations. 
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MAJOR CONCLUSIONS 


1. There was insufficient reason to believe from 
statistical analysis of the data that the hypothesis was 
tenable. 

2. Statistical analysis of the data by grade levels did 
not indicate that during the period of the two field labora- 
tory courses the students in the experimental group de- 
veloped a higher degree of acceptance of self; became 
more proficient in reading; acquired more information 
about language, mathematics, science, and social studies; 
or that they became more self-directing than the students 
in the control group. When the data collected on accept- 
ance of self and others for the total experimental and 
control groups were analyzed by statistical methods, 
significant differences between the two groups were 
found. 

3. Teachers who participated in the field laboratory 
courses attempted to improve their professional com- 
petencies and implemented new teaching methods in an 
effort to provide improved learning experiences for their 
students. Microfilm $3.00; Xerox $10.60. 231 pages. 





PUPIL DROPOUTS IN THE HIGH SCHOOLS 
OF BEAUMONT, TEXAS, AND 
CURRICULAR IMPLICATIONS. 


(L. C. Card No. Mic 60-2778) 


Harvey Clayton Johnson, Ed.D. 
University of Southern California, 1960 


Chairman: Professor LaFranchi 


The purpose of this study was (1) to determine the 
causes that led young persons to decide to quit school 
before high school graduation, (2) to analyze these causes 
for their curricular implications, and (3) to study the 
causes to ascertain the most significant sources of in- 
fluence, whether they were in-school or out-of-school 
factors. Structured interviews were held with ninety- 
three students who withdrew from five high schools in 
Beaumont, Texas, during the 1956-57 school year. 


Findings. (1) The largest number of dropouts occurred 
in the tenth grade, between the ages of seventeen and 
eighteen. (2) More boys than girls quit school. (3) There 
was a definite relationship between the educational level 
of parents and the tendency to leave school early. 

(4) Although the majority of dropouts did not have to work 
to help support their families, a substantial minority did 
need to earn money. (5) Generally, dropouts demonstrated 
no dislike for school or teachers. (6) Size of family, 
length of residence in the community, and degree of 
family stability were not closely related to school leav- 
ing. (7) The most prevalent reasons given for leaving 
school were: (a) wanted to work, (b) had no spending 
money, (c) disliked school, (d) got married, (e) repeated 
grades, (f) had insufficient clothes. (8) Two fifths of the 
dropouts took no part in nonclass activities, and those 
who did played minor roles. (9) Although dropouts be- 
lieved in the value of education and felt they could be 
helped greatly by it, they were vague about plans for the 
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future. (10) Academically, two thirds had failed in sub- 
jects, and a large majority had received below-average 
grades. (11) Significantly, English, mathematics, Amer- 
ican history, and science were the courses liked most 
and valued most highly; yet these courses were also 
those which were disliked most and rated as of least 
value. 


Conclusions. (1) The positive attitudes toward school 
exhibited by dropouts indicated that, with proper encour- 
agement, they might have completed their high school 
education. (2) Major factors associated with school leav- 
ing are related to influences outside the purview of the 
schools. (3) The parents’ educational status, occupational 
level and income are closely related to children’s failure 
to complete high school. (4) Key areas in which the 
schools could well augment their efforts are attendance, 
school-home liaison, encouragement of student participa- 
tion in extra-class activities, and individual counseling. 
(5) The large percentage of students who enjoyed and 
valued the high standards of achievement maintained in 
English, mathematics, and science points to a key spot 
for educators to focus attention in curriculum planning. 





Recommendations. It was recommended that (1) schools 
extend programs of guidance and counseling to keep con- 
tact with potential dropouts; (2) teachers and counselors 
work closely with students on an individual basis, con- 
centrating upon those whose grades are low and attendance 
irregular; (3) the entire school staff be involved in plan- 
ning the curriculum so as to provide more valuable ex- 
periences for students; (4) the attention of staff members 
be directed to factors which most frequently affect stu- 
dents’ decisions to leave school; (5) teachers and coun- 
selors give individual time helping students to visualize 
goals and ambitions; (6) school personnel try to work 
more closely with families and other community units in 
ameliorating conditions which induce pupils to leave 
school; and (7) school personnel concentrate on motiva- 
tion through meaningful course content and interesting 
instruction. Microfilm $4.00; Xerox $14.20. 311 pages. 





THE CURRICULUM DEVELOPMENT IN 
EDUCATIONAL ADMINISTRATION IN 
EIGHT SELECTED SOUTHERN INSTITUTIONS 
PREPARING SCHOOL ADMINISTRATORS 


(L. C. Card No. Mic 60-2963) 


Franklin Ross Jones, Ed.D. 
Duke University, 1960 


Supervisor: Allan S, Hurlburt 


This investigation was undertaken to trace the develop- 
ment of the curriculum in educational administration in 
the institutions granting the doctorate in this field in 
North Carolina and adjacent states. The institutions 
studied were: Duke University, the University of Georgia, 
George Peabody College For Teachers, North Carolina 
College At Durham, the University of North Carolina, 
the University of South Carolina, the University of 
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Tennessee, and the University of Virginia. The data used 
in this study were obtained through visitations to each 
campus where conferences were held with college offi- 
cials and documents and materials found in the various 
libraries and special depositories were studied. Visits 
were made to each of the state departments of education 
where interviews were held with certification and teacher 
education officials, who provided information and access 
to public documents. 

The purposes of this study were: (1) to trace the de- 
velopment of curriculum in educational administration in 
eight selected southern institutions, (2) to show similar- 
ities and dissimilarities in educational administration 
development among the eight institutions, (3) to show the 
relationship between courses in administration and state 
certification requirements, (4) to show what ideas and 
concepts of educational administration grew out of the 
Southern States Cooperative Program in Educational Ad- 
ministration in the 1950’s, (5) to show to what extent, in 
the early 1950’s, the colleges offered courses designed to 
meet those needs of principals and superintendents which 
were subsequently emphasized in the “Critical Task” 
areas identified by the Southern States Cooperative Pro- 
gram in Educational Administration. 

The conclusions reached are: (1) the curriculum in 
educational administration has been developed within the 
past sixty years, (2) the requirements for certification 
based on graduate courses in school administration have 
come within the past twenty years, (3) the development 
of courses for various curriculums in the institutions re- 
sulted from stimuli both within and outside of the profes- 
sion of educational administration, (4) the doctorate in 
education is a product of the past twenty years, (in gen- 
eral this degree emphasizes breadth of training and the 
development of research ability and purports to be 
“tailored” to individual need), (5) the curriculum in edu- 
cational administration utilizes the social science dis- 
ciplines as important adjuncts of professional courses in 
the preparation programs for school administrators, 

(6) strikingly similar patterns of curriculum develop- 
ment occurred in the five state universities, (7) the most 
important materials that have been developed as an out- 
growth of the Southern States Cooperative Program in 
Educational Administration are the Tennessee Rating 
Guide, Georgia’s Principal’s Profile, and George Peabody 
College For Teacher’s Operational Skill Tests, (These 
devices make it possible to distinguish clearly between 
the poorest prospective administration candidate and the 
best), (8) two important concepts of administrator prep- 
aration have emerged; the need to provide in-service 
education to practicing administrators, and to provide 
types of practical experience useful to prospective ad- 
ministrators, (9) state certification requirements have 
seldom brought about new courses in educational admin- 
istration, (10) few new courses have been designed to aid 
administrators in meeting the needs identified in the 
eight “critical task” areas, but many traditional courses 
have been modified to accomplish this result, (11) in gen- 
eral the projected development of educational administra- 
tion programs is toward increasing practical experience 
for prospective administrators, greater emphasis on re- 
lated fields in the social sciences, improved selection and 
guidance of administration candidates, and demonstration 
of ability in at least two types of research by doctoral 
candidates. Microfilm $6.20; Xerox $22.05. 487 pages. 





SCHOOL LAW AS INTERPRETED BY THE 
SUPREME COURT OF ARKANSAS 


(L. C. Card No. Mic 60-2766) 


Edwin Eugene Lee, Ed.D. 
University of Arkansas, 1960 


Major Professor: Dr. Roy B. Allen 


Statement of the Problem 


The purpose of this study was to locate and report cer- 
tain cases pertaining to school law which have been de- 
cided by the Arkansas Supreme Court. It attempts to 
present the fundamental principles, as defined by the 
courts, underlying the relation of the state to education 
and to reduce to systematic organization the principles of 
case or common law which are opposite to practical prob- 
lems of school organization and administration. It con- 
siders the relation of the school to civil society, on the 
one hand, and to the individual, on the other. 


Method of Investigation 


The method of investigation which was employed in 
this study might conveniently be divided into two areas: 
(1) mechanics of case finding, and (2) principles of case 
evaluation. 

Case finding. Cases pertaining to school law reaching 
the Supreme Court of Arkansas were studied. These 
cases were located through the use of the index system 
and headnotes appearing in the digest. The chief source 
of material was the Arkansas Reports, the official rulings 
of the state’s highest court. 

Case evaluation. Each case was studied and notes 
made regarding the question before the court, findings of 
fact, and conclusions of law. These were then placed in 
groups of related legal points. 








Conclusions 


The following conclusions were drawn from the find- 
ings of the study: 

1. The courts have not interfered in the discretion of 
school boards in the absence of abuse of discretion. 

2. A school district was defined as a quasi-corporation 
created pursuant to legislative enactment, and could 
exercise only those powers conferred by statute or which 
arose therefrom by necessary implication. 

3. The power of the legislature in enacting laws for 
the formation and dissolution of school districts was 
plenary, providing contractual obligations were not im- 
paired. 

4. Orders and resolutions of school boards were re- 
quired to be definite and final. They were held insufficient 
in cases where they included contingencies. 

9. A school district was defined as a quasi-corporation 
that could sue or be sued in any courts having competent 
jurisdiction, however, districts were not liable in tort 
since the common law rule was that districts possessed 
governmental immunity. 

6. Persons engaged in educational work were not 
to be denied freedom of speech and a reasonable 
amount of activity in public affairs. There was, how- 
ever, a limit on engaging in political activity to the 
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extent that their usefulness in their work not be im- 
paired. 

7. The school board had the right to legislate rules 
designed to minimize membership in fraternities and 
sororities in the interest of discipline, and this did not 
deprive students of rights guaranteed by the United States 
Constitution. 

8. Pupils could be subjected to reasonable corporal 
punishment for disobedience, insubordination, or other 
misconduct. However, it could not be used with such force 
so as to cause it to be cruel or excessive. 


Impressions and Implications 


The impression is that in earlier periods of the state’s 
history the legislature only partially delegated responsi- 
bilities to the local school boards. The implication is 
that the legislature is recognizing the growing stature of 
school board leadership and rewarding it by delegating 
more authority to local boards. 

The impression is that in too many instances the 
courts were required to decide cases in which completely 
inadequate board records were involved. The implication 
is that boards must keep more adequate records in the 
future. 

The impression is that the State Board of Education 
may have been, in certain instances, weakened in its 
position of leadership by the fact it is statutory in nature. 
The implication is that consideration should be given to 
clothing it with constitutional authority. 

Microfilm $2.55; Xerox $9.00. 196 pages. 


THE ORGANIZATION OF DISTRICT-LEVEL 
PERSONNEL FUNCTIONS IN SELECTED 
CALIFORNIA SCHOOL DISTRICTS 


(L. C. Card No. Mic 60-2780) 


Jay David Mack, Ed.D. 
University of Southern California, 1960 


Chairman: Professor LaFranchi 


The study undertook to determine existing and desir- 
able practices in the organization of district-level per- 
sonnel administration in selected California school dis- 
tricts. Personnel functions were studied as they pertained 
to certificated and classified employees in 5 large districts 
with enrollments of 15,000-22,000; in 11 medium-sized 
districts with enrollments of 10,000-14,999; and in 10 
small districts with enrollments of 5,000-9,999. 

The study was sponsored by the California Association 
of School Personnel Administrators, Southern Section. 

A threefold approach tothe problem involved (1) a review 
of related literature, (2) a questionnaire survey of exist- 
ing and desirable personnel practices, and (3) establish- 
ment of criteria of desirable practices by personnel ad- 
ministrators who also served as respondents. 


Findings. (1) Average staff ratios for all districts 
were 1 certificated employee to 24 students, and 1 classi- 
fied employee to 54 students. (2) In two thirds of the dis- 
tricts, personnel titles did not describe personnel respon- 





sibilities. (3) In half of the districts a single adminis- 
trator carried responsibility largely for all employees. 
(4) An assistant superintendent was usually responsible 
for certificated personnel and the business manager for 
classified personnel. (5) There were marked differences 
of opinion among respondents regarding the appropriate 
enrollment levels at which a part-time, half-time, and 
full-time personnel position should be established. (6) Per- 
sonnel administrators allotted three fourths of their time 
to certificated employees and one fourth to classified em- 
ployees. (7) In larger districts personnel programs be- 
came more complex, the superintendent assumed less 
responsibility for personnel, and he became farther re- 
moved from close personal relationships with employees. 
(8) With increases in district enrollments, there was an 
increase in the number of district-level certificated and 
classified positions assigned to personnel functions. 

(9) An advisory relationship usually existed between the 
personnel administrator and other district-level adminis- 
trative positions. 


Recommendations. (1) The personnel administrator 
should serve at the assistant superintendency level and 
should report directly to the superintendent. (2) The 
title of the personnel administrator should indicate his 
personnel responsibilities. (3) One full-time certificated 
position should be established at the 7,000-10,000 enroll- 
ment levels, and one additional position created when en- 
rollments reach the 13,000-17,000 range; a third full-time 
certificated position should not be needed until enrollments 
reach 22,000 or more. (4) One full-time classified posi- 
tion performing personnel duties should be established at 
the 5,000-6,000 enrollment levels, and one position added 
for each additional approximate 5,000 enrollments. (5) A 
position at the assistant superintendency level should have 
major responsibility for both certificated and classified 
personnel functions. (6) Personnel administrators should 
be cognizant that personnel programs become broader in 
scope and complexity as district enrollments increase. 

(7) The relative expenditure of time for all personnel 
functions should be related to district enrollment, number 
of certificated and classified personnel, and the number 

of district-level personnel positions. (8) An advisory re- 
lationship should exist between the personnel administrator 
and other district-level administrative positions. (9) Re- 
sponsibilities of the personnel administrator should be 
written in the administrative guide and/or the board rules 
and regulations. (10) Establishment of personnel positions 
and development of personnel offices and programs should 
be based on factors of (a) district enrollment, (b) extent 
and type of personnel problems, (c) degree of centraliza- 
tion of responsibility for personnel administration, (d) ex- 
tent of personnel records, (e) amount of employee turn- 
over, and (f) recruitment procedures. (11) Districts 
should centralize the personnel program under a single 
administrator as soon as enrollment levels and other 
controlling factors warrant. (12) Personnel administra- 
tors should become familiar with the sequence of develop- 
mental stages of district-level personnel organizational 
structures. Microfilm $7.25; Xerox $25.65. 570 pages. 





The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





EDUCATION 





AN ANALYSIS OF SCHOOL BOND CAMPAIGNS 
IN FIVE SELECTED DISTRICTS 


(L. C. Card No. Mic 60-2911) 


Thomas Paul Marshall, Ph.D. 
George Peabody College for Teachers, 1960 


Major Professor Erick Lindman 


The purpose of this study was to make a survey of the 
methods and procedures employed in bond campaigns in 
five selected school districts. All five districts were in 
Nassau County, New York where bond issues had been 
voted upon by the electorate since January 1, 1956. 

Interviews with the chief administrator in each district 
revealed the over-all plan and course of action taken in 
each campaign. Additional information was obtained 
through interviews with board members, and other lay 
citizens. A great deal of reliance was placed upon board 
minutes, committee reports, and materials used during 
each campaign. 


Findings of the Study 


Analysis of the campaigns disclosed four major areas 
of activities which characterized these bond elections. 
These components were identified as: certain factors 
peculiar to the operational setting; the planning stage; the 
active publicity campaign, and the follow-up activities. 

The operational setting determined the type, intensity 
and direction of the campaigns. Inherent in the operational 
setting were five factors which were of primary impor- 
tance in formulating the basis of operation. These factors 
were: the degree of confidence maintained by the citizens 
in the board of education and administration; an adequate 
continuous public relations program; an actual and ex- 
pressed need for additional facilities; a proposal com- 
mensurate with quality education and economic limitations, 
and lastly, active support of the board of education mem- 
bers. 

Planning commenced with the analysis of the factors 
in the operational setting. Study of the campaigns brought 
out the following principles found to be helpful in planning 
a campaign: 

1. Analysis of such vital local conditions and pres- 


sures as availability of leadership, amount and 
source of opposition, and time requirements. 


Analysis of strengths and weaknesses of earlier 
campaigns. 


. Discovery of potential obstacles to success. 


Determination of type and depth of informational 
coverage necessary to insure success. 


Selection of the techniques which are appropriate 
in view of potential obstacles and estimated inten- 
sity of campaign. 
6. Formulation of a written plan. 
The active campaign proceeded according to the es- 
tablished plan. Analysis of the campaigns revealed six 


factors which assisted in guiding the activities. Stated 
simply they are: use of child-centered appeal; avoidance 





of threats; no over-use of school personnel; emphasis on 
benefits of the proposal; and avoidance of lengthy cam- 
paign. 

The follow-up stage received varying degrees of con- 
sideration from the five districts. The major factor 
brought out in this phase was that all districts continued 
to maintain channels of communications developed during 
the campaign. 


Conclusions 


Bond issues are firmly established as a means of fi- 
nancing large programs of building construction. 

Few bond issues would be approved without a program 
of public information. 

The analysis of the operational setting constitutes a 
fundamental step in planning a bond campaign. 

Confidence in the board of education and the adminis- 
tration contributes significantly to the success of a bond 
issue. 

Any solution to a district’s problem of providing ade- 
quate facilities should encompass a sound educational 
program within the economic limitations of the community. 

A written plan assures greater stability, direction, 
and continuity in a bond campaign. 

Districts may draw on published guides and materials 
but in the final analysis must reach decisions and adopt 
procedures and techniques which reflect their local re- 
quirements. Microfilm $2.50; Xerox $7.00. 148 pages. 


THE ROLE OF THE UNIVERSITY OF 
MINNESOTA’S NORTH CENTRAL SCHOOL 
OF AGRICULTURE IN THE FUTURE EDUCATIONAL 
PICTURE OF NORTHEASTERN MINNESOTA 


(L. C. Card No. Mic 60-3236) 


William Matalamaki, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Walter T. Bjoraker 


The author is the administrator of one of the nine re- 
maining secondary schools of agriculture operated by 
State Universities in the United States. Ninety such 
schools have been in existence during the past seventy- 
five years. This study attempts to uncover the area or 
areas of educational service that should be assumed by 
the school under study so that it might make the greatest 
possible contribution to the advancement of Northeastern 
Minnesota. 

Data was collected from the following eight groups 
with a greater than average knowledge of and interest in, 
the North Central School of Agriculture, which has been 
designated to serve the eighteen counties in Northeastern 
Minnesota. 1. All the male agricultural extension agents 
in the area, 2. All the vocational agriculture instructors 
working in the public schools of the area. 3. All the 
public school superintendents located in this area. 4. The 
entire 1958-’59 student body of the school under study. 

5. The parents of all the students attending the school in 
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1958-’59. 6. Atwenty per cent sample of the 500 gradu- 
ates of the school. 7. A random sample totalling 180 
farmers living in the school’s service area. 8. A strati- 
fied random sample of 120 Grand Rapids business and 
professional people. 

The survey schedules were designed to draw out two 
general categories of information; first, background in- 
formation on the group being surveyed, and secondly, data 
that would help resolve the prime objective of the study. 
Each group was analyzed individually and the results of 
all eight surveys were then summarized for projection 
purposes. 

Following is the summary of 792 opinions concerning 
the future of the North Central School of Agriculture as 
expressed by the eight groups surveyed: 


1. Continue operating on the same basis as at 
the present (A secondary school for boys 
with special emphasis on agriculture and 
related subjects) 37.2% 


Operate as an Area Vocational School 21.8% 


Train high school graduates on a ter- 
minal non-college credit basis 11.0% 


Add training for girls on the same basis 
as boys are now trained 10.4% 


Transform the school into a two or four 
year liberal arts college 10.2% 


Establish a practical forestry course on 
a post-high school level 8.2% 


7. Other choices 0.8% 
8. Close the school entirely 0.2% 


The study revealed three significant factors. First, 
all groups without exception, were extremely well satis- 
fied with the past and present performance of the school. 
Secondly, fewer than fifty per cent of all groups studied 
felt the school should continue operating on its present 
basis, and thirdly, no group definitely pointed to the area 
where the school could make its greatest contribution to 
the educational functions of the area. 

The data does point to a changing function in the direc- 
tion of post-high school technical training. Building on 
this evidence the author proposes a gradual termination 
of the secondary training program by dropping one class 
per year and substituting units of post-high school voca- 
tional training as facilities and space become available. 
This program will be augmented with a comprehensive 
plan of adult education geared to the present day needs of 
the area. Microfilm $2.65; Xerox $9.25. 203 pages. 





THE EFFECTIVENESS OF CERTAIN 
ADMINISTRATIVE AND CLASSROOM 
PROVISIONS FOR PUPILS OF 
SUPERIOR LEARNING ABILITY 


(L. C. Card No. Mic 60-3245) 


John David Mulhern, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Russell T. Gregg 


This study is part of a three-year experiment to de- 
termine the relative effectiveness of three provisions for 
pupils of superior learning ability. The results presented 
are those which were secured at the end of the first year 
of the experiment. 


Statement of the Problem 


The major problem investigated was: Do pupils in 
three selected administrative provisions--special classes 
in which only pupils of superior learning ability are en- 
rolled on a full-time basis, special classes conducted by 
an itinerant teacher in which pupils of superior learning 
ability are enrolled on a part-time basis with the rest of 
their instruction provided in a regular class with pupils 
of all learning abilities, regular classes in which pupils 
of superior learning ability are enrolled on a full-time 
basis with pupils of all learning abilities--achieve different 
results in the intermediate grades? 


Procedure 


The subjects of this study were fifty-four pupils who 
were enrolled in a large Midwestern city school system. 
Eighteen fifth-grade pupils were enrolled under each of 
the three programs. The pupils were selected on the 
basis of standardized intelligence and achievement test 
results and teacher recommendations, Initially, the three 
groups of pupils differed only with respect to their achieve- 
ment in arithmetic and their fathers’ occupation. 

Four general types of data were secured on the three 
groups of pupils. Pupil achievement was measured with 
standardized achievement tests. The social and the emo- 
tional adjustment of the pupils were appraised with stand- 
ardized projective tests by psychologists and with rating 
scales completed by the teachers and the parents. Infor- 
mation about classroom learning opportunities was se- 
cured by a teacher log, interviews with the teachers, and 
classroom observations of pupil attentiveness. The 
opinions of the teachers and the parents about the educa- 
tional program were secured by the administration of a 
questionnaire. 


Results 


The three groups of pupils achieved at levels well 
above their grade placement in school. Differences in 
achievement among the three groups were not significant 
at the .05 level. However, at the beginning of the fifth 
grade, the itinerant-teacher-class pupils were achieving 
on a level similar to that of the special-class pupils and 
above that of the regular-class pupils. At the end of the 
fifth grade, the itinerant-teacher-class pupils were 
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achieving on a level similar to that of the regular-class 
pupils, but below that of the special-class pupils. 

The personality assessments by the psychologists 
were generally higher for the itinerant-teacher-class and 
the regular-class pupils than they were for the special- 
class pupils. However, the trait ratings by the teachers 
and the parents were more favorable for the special-class 
and the regular-class pupils than they were for the itin- 
erant-teacher-class pupils. 

The special-class teachers used a greater variety of 
interest centers and classroom exhibits than did the other 
teachers. Also, they had more recitation, lecture, dis- 
cussion, and supervised-work periods than did the other 
teachers. 

The special classes were endorsed by the principals, 
teachers, and parents to a greater extent than were the 
itinerant-teacher classes. 


Conclusions 


The pupils in no one administrative arrangement 
achieved clear-cut superiority over any other on all of the 
criteria. However, the itinerant-teacher classes were 
found to be the least efficient in terms of pupil achieve- 
ment. 

The social and emotional adjustment of the special- 
class and the itinerant-teacher-class pupils were not af- 
fected adversely by the special programs. 

The special-class and the itinerant-teacher-class 
pupils received a more fully enriched instructional pro- 
gram than if they had remained in the regular classes. 

Microfilm $3.05; Xerox $10.60. 234 pages. 


A STUDY OF INSTRUCTIONAL AWARENESS 
OF ELEMENTARY SCHOOL PRINCIPALS 
IN SELECTED SCHOOL DISTRICTS 
THROUGHOUT THE UNITED STATES 


(L. C. Card No. Mic 60-2648) 
Annie Laura Newell, Ed.D. 
Auburn University, 1960 


Supervisor: W. Theo Dalton 


THE PROBLEM 


This study was part of a larger research project, De- 
velopment of Criteria of Success in School Administration, 
sponsored by the University Council on Educational Ad- 
ministration, Teachers College, Columbia University, and 
Educational Testing Service, Princeton University. It was 
concerned with determining the instructional awareness 
and the instructional insight of elementary principals as 
they assume the role of instructional supervisors. More 
specifically, the purposes of this study were: 


1. To establish areas of awareness for instruction of 
the 232 principals who have been tested. 


To tabulate patterns in the areas of instructional 
awareness. 


To determine the levels of instructional insight of 
these principals. 


ng each abstract are: the nu 


Enlargements 5-1/2 x 8-1/2 


“ 





4. To determine any existing relationships between 
instructional insight and awareness for the instruc- 
tional program. 


To analyze any existing relationships between these 
two variables and certain personnel factors. 


PROCEDURE 


In the larger research project, a simulated situational 
test was developed in which 232 principals worked ina 
standardized administrative situation, Whitman School. 
This study was concerned with the phase of the simulated 
test situation in which the principals responded to special 
educational problems presented via three kinescopes. 

They recorded their reactions in response booklets. 

Eleven testing centers were established throughout 
the United States. Practicing elementary school princi- 
pals were chosen from the school districts in these areas. 
Eighteen measures of the individual principal’s abilities 
and qualifications were secured and related to his perform- 
ance as an administrator in the simulated test situation. 

A modification of the technique of content analysis was 
used to analyze the response booklets to determine instruc- 
tional awareness scores and an insight score for each 
principai. 


FINDINGS AND CONCLUSIONS 


1. The findings of this study appear to justify the con- 
clusion that these 232 principals were generally more 
aware of the surface aspects than the real purposes of 
teaching. They evidenced a high degree of awareness for 
personality, method and activity in the learning process 
but demonstrated little awareness for the cognitive factor 
of the learning process. 

2. The principals who exhibited the highest level of 
instructional insight were possibly the same principals 
who exhibited the greatest awareness for the cognitive 
factor of the learning process and who exhibited much 
awareness for the individual differences of children. 

3. The principals who evidenced a greater awareness 
for the cognitive factor of the learning process appeared 
to be those who had more teaching and administrative ex- 
perience, who scored the highest on the ability factors, 
who were older, and who were women. 

4. The principals who exhibited the lowest level of in- 
structional insight, who had little administrative experience 
and who were younger, were possibly the same principals 
who expressed a high level awareness for physical arrange- 
ment of the classroom. 

5. Principals with teaching experience in the elemen- 
tary school or varied areas exhibited greater awareness 
of the instructional program than those with teaching ex- 
perience only in the secondary school. 

6. Principals with majors in the fields of education 
and social science tended to have a broader awareness and 
a deeper understanding of the instructional program. 


RECOMMENDATIONS 


1. The preparation program for the elementary school 
principalship should: (a) Provide opportunities for a 
broad background in general education, especially in the 
social sciences, as well as thorough preparation in pro- 
fessional work; (b) include ample work in supervision to 
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prepare for the role of instructional leadership; and 
(c) be concerned with matters realistic to the actual job 
of the elementary principal. Experimentation with the use 
of the simulated test situation might prove of much value. 

2. Superintendents should examine carefully the ten- 
dency of preferential appointment of men to the elemen- 
tary school principalship. Qualifications of the individual 
should be the primary consideration. 

Microfilm $2.50; Xerox $8.40. 183 pages. 


THE FINANCIAL NEEDS OF THE MOBILE 
PUBLIC SCHOOLS AND POTENTIAL 
RESOURCES FOR SCHOOL SUPPORT 


(L. C. Card No. Mic 60-2630) 


Annie Seay Owen, Ed.D. 
Auburn University, 1960 


Supervisor: Raymond H. White 


The purpose of this study was to determine the finan- 
cial needs of the Mobile public schools from 1960 through 
1965 and to propose possible solutions to meet these 
needs. In order to do this, the following questions were 
answered: 


1. What is the historical development, with emphasis 
on finance, of the Mobile public schools? 


. What are the attitudes of Mobile citizens, who com- 
pleted a citizens’ survey questionnaire, toward the 
Mobile public schools? 


. What is the legal structure within which the Mobile 
public schools operate? 


. What are some evidences of growth in Mobile 
County? 


. What is the tax structure that supports the Mobile 
public schools? 


What are the financial needs of the Mobile public 
schools? 


What are some of the potential sources of revenue 
to meet the financial needs of the Mobile public 
schools? 


In order to gain an insight into the background and 
growth of Mobile County, it was necessary to review rec- 
ords and interview officials of business, industrial, gov- 
ernmental, civic, school, and historical organizations. 

A review of all laws pertaining to Mobile County public 
schools and conferences with the Attorney for the School 
Board provided a comprehensive legal background for the 
study. 

State information necessary for the study was obtained 
from records in the State Department of Education, State 
Department of Revenue, State Budget and Comptroller’s 
offices. 

Comprehensive and up-to-date maps that showed the 
location of all schools and pupils in Mobile County, and 
new housing developments both completed and planned, 
along with predicted enrollments through 1965, were 
studied in order to determine classroom needs. 





Records of the Treasurer-Comptroller and Director 
of School House Planning in the School Board offices were 
carefully studied to arrive at reliable estimates for build- 
ing and operational costs. 

It was found that 915 additional classrooms would be 
needed through 1965 to provide full educational opportunity 
for all boys and girls in Mobile County. The estimated 
costs amounted to $32,033,939. Of this amount, an esti- 
mated $5,000,000 from the State Bond Issue and $1,000,000 
from a County Bond Issue would reduce the additional 
amount needed from local sources to $26,033,939. 

It was found that an additional five-mill ad valorem 
tax, a one-cent sales tax, and a one per cent occupational 
license tax would all provide sufficient revenue to meet 
the financial needs. 

In order to meet the financial needs, it was recom- 
mended that: 

1. The three-mill county-wide and three-mill district 
ad valorem taxes be extended through 1991 so that school 
warrants could be issued for building purposes. 

2. School warrants be issued to mature over a 25-year 
period so that the principal and interest due each year 
would not exceed an average of fifty per cent of the pro- 
ceeds of the tax pledged. 

3. An additional five-mill local ad valorem tax be 
levied exclusively for public school purposes. This 
source of additional revenue was recommended because 
an ad valorem tax is more stable and more acceptable to 
bond buyers as_a base for the issuance of school warrants. 
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CRITERIA FOR A SYSTEM OF AREA 
EDUCATION DISTRICTS FOR THE 
STATE OF OREGON 


(L. C. Card No. Mic 60-3350) 
Don Pollard Pence, Ed.D. 
Oregon State University, 1960 


Major Professor: W. L. van Loan 


Purpose of the Study 


The purpose of this study is to discover, validate and 
apply criteria for a system of area education districts 
for Oregon. The problem is divided into three parts: 
(1) to discover those criterial areas that are considered 
by the authorities in the field to be of significance, (2) to 
select specific criteria to implement the general areas 
for consideration, and (3) by making use of the findings 
of this study, to apply the entire body of validated criteria 
to selected areas of the State of Oregon for the purpose of 
making recommendations to the State Board of Education 
on the establishment of area education districts in Oregon. 


Procedures 





This information was secured (1) from authorities in 
the field, (2) from state and national studies on post-high 
school education, and (3) from three questionnaires--one 
directed to state junior college coordinators or superin- 
tendents of public instruction in the fifty states, one 
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directed to a selected group of junior-community college 
presidents in the Western and Northwest Accreditation 
Regions, and one directed to a selected group of former 
students of Central Oregon College. 


Findings 
Eight areas for criterial consideration are validated 
for Oregon. Briefly summarized they are: 


1. Local interest and approval. 
2. Approval by state authority. 


3. Need for the college (potential enrollment of 300 
full-time day students considered minimum for 
economic operation). A ratio of one college student 
for every 4-1/2 high school students in grades 9-12 
within a 25-mile radius is used to determine poten- 
tial enrollment. 


. Administration and control. All districts, except 
those in cities of 100,000 population or over, should 
be established on an area basis under a separate 
board of education. 

Radius of influence. Fifty miles, or not over one 
hour’s travel time one way, is considered maximum; 
80 to 90 percent of the enrollment will come from 
within a 25-30 mile radius. 


Extension services. Limit to general adult evening 
programs. 


Ability of proposed district to support the program. 
At least $75,000,000 true cash and $20,000,000 as- 
sessed value required. 


Proximity to other institutions of higher education. 
This is not considered a criterion as such. 


Recommendations 





Based upon the findings of this study, it is recommended 
that the State of Oregon be divided into 23 socio-economic 
areas for consideration as area education districts for 
post-high school educational purposes. At this time, 16 
of the 23 selected areas meet the minimum criteria. 

The proposed area education districts are recom- 
mended according to a priority system based on compara- 
tive need and are further divided into four “time” cate- 


gories as follows: 
A. Recommend immediate formation-- 
1. Crook, Deschutes and Jefferson counties. 


2. Coos, Curry and coastal sections of Douglas and 
Lane counties. 


Malheur county and Huntington area of Baker 
county. 


4. Clatsop and Clatskanie area of Columbia county. 
5. Clackamas county. 
6. Portland School District No. 1.* 
B. Recommend formation by 1965-- 
7. Umatilla and Morrow counties. 


8. Jackson and Josephine counties.* 





. Hood River, Wasco, Sherman, and Gilliam 
counties. 


10. Washington and Yamhill counties. 
11. Polk, Marion, and north half of Linn counties.* 
12. Klamath and Lake counties. 
C. Recommend formation by 1970-- 
13. Douglas county east of the Cascade Range. 


14. Multnomah county east of the Willamette River, 
and outside Portland District No. 1. 


15. Lane county east of the Coast Range and south 
half of Linn county. * 


16. Lincoln county. 

D. Recommend reconsideration after 1970-- 
17. Baker county, minus Huntington area. 
18. Tillamook county. 

19. Columbia county, minus Clatskanie area. 
20. Benton county.* 

21. Union and Wallowa counties.* 

22. Grant and Wheeler counties. 

23. Harney county. 


*Education center (vocational or/and general 
adult program only). 
Microfilm $3.95; Xerox $13.95. 307 pages. 


A STUDY OF WAGE THEORY 
AND TEACHERS’ SALARIES 


(L. C. Card No. Mic 60-2719) 


George Lewis Pennington, Ed.D. 
University of Mississippi, 1960 


Director: Professor John E, Phay 


Purpose. The purpose of this study is twofold: (1) to 
determine the possible applicability of the several wage 
theories to teachers’ salaries, and (2) to develop a ra- 
tionale which may be used for establishing bases for the 
determination of teachers’ salaries. 

Procedure. The procedure includes the following: 

1. A review, analysis, and interpretation is made of 
the literature on teachers’ salaries and onthe theories of 
wages which appear to be applicable for the formulation of 
a rationale which may be used for establishing the bases 
for the determination of teachers’ salaries. A summary 
presentation is made of that selected literature that ap- 
pears to be more pertinent to the problem under study. 

2. Those theories of wages that appear to be applicable 
in some way to teachers’ salaries are stated, defined, and 
described. There is no attempt made totreat the several wage 
theories historically except in those cases where it is deemed 
essential in stating, defining, and describing the theory. 

3. The factorsthat appear inthe selected wage theories 
are ascertained. Also, the additional selection of other 
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factors not found in the selected wage theories, but which 
the writer deems essential for consideration of teachers’ 
salaries, are stated. 

4. A consideration of factors identified and stated under 
number three above, with an analysis and interpretation 
as offered to be applicable to teachers’ salaries is pre- 
sented. 

9. A rationale for establishing the bases for the deter- 
mination of teachers’ salaries is presented. 

6. Conclusions and recommendations are made. 

Conclusions. Although a review of the literature per- 
taining to the problem of this study revealed some studies 
that sought to provide an economic basis for teachers’ 
salaries, the amount of research pertaining to the nature 
and development of rationales which may be used for es- 
tablishing bases for the determination of teachers’ sal- 
aries is limited. 

The several wage theories offer an economic approach 
to the problem of teachers’ salaries from the viewpoint 
of the economist but these wage theories may not always 
have been given proper consideration by those who usually 





establish bases for the determination of teachers’ salaries. 


The general conclusions of the study may be summa- 
rized as follows: 

1. Asmaybeseeninthe discussion of Chapter V, some 
of the factors derived from the several wage theories ap- 
pear to have more applicability to teachers’ salaries than 
do certain of the other factors found in the study. How- 
ever, it appears that each of the factors offers an eco- 
nomic approach worthy of proper consideration when 
formulating a rationale for establishing bases for the de- 
termination of teachers’ salaries. 

2. Ananalysis and interpretation of the several wage 
theories reveal certain factors that possess applicability 
to teachers’ salaries. The rationale provided in Chapter 
VI, if each item be given proper consideration, can pro- 
vide a sound economic basis for a fair and equitable 
method of establishing bases for the determination of 
teachers’ salaries. 
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This study has attempted to isolate selected factors 
which influence educational administrators and the admin- 
istrative processes performed by them. Using thirty- 
seven factors identified by extensive research at Ohio 
State University, the writer asked a random sample of 
150 state of Washington public school district board chair- 
men and 150 state of Washington public school district 
administrators (superintendents, high school principals, 
and elementary school principals) to indicate their beliefs 
concerning the importance of such factors as influences. 
As a result of responses received, the thirty-seven 
factors were ranked according to their importance and 


inrig 





compared with similar findings on a pilot study done in 
Ohio. Rank order correlation coefficients between the 
groups ranged from .775 to .873 and were significant at 
the .01 level of confidence. 

The top six factors held in common by all groups were 
then isolated. These six significant factors, listed in 
their order of importance, are as follows: 


Factor 1--Beliefs about education held by adminis- 
trators, teachers, and lay people. 


Factor 2--The administrator’s beliefs about the func- 
tion of administration. 


Factor 21--The kind of emotional control exhibited by 
the administrator. 


Factor 23--The nature of community leadership and 
the administrator’s ability to work with 
lay leaders. 


Factor 8--An administrator’s understanding of his 
competencies and weaknesses. 


Factor 12--The ability of the administrator to diagnose 
the school-community in which he is work- 
ing. 


Findings support the hypotheses that state of Wash- 
ington public school district board chairmen and adminis- 
trators and Ohio public school administrators would have 
similar beliefs concerning the influence of selected fac- 
tors on educational administration and the administrator. 

Special significance is attached to the high ranking of 
factors of a “personal” or closely related nature as op- 
posed to those of an “environmental” nature. 

Microfilm $2.50; Xerox $7.00. 149 pages. 


AN APPROACH TO THE DEVELOPMENT OF 

AN INSTRUMENT TO MEASURE THE ROLE 

EXPECTATIONS OF THE SUPERINTENDENT 
OF SCHOOLS AS VIEWED BY 
SCHOOL BOARD MEMBERS 


(L. C. Card No. Mic 60-2653) 


Harlan Clifford Riese, Ed.D. 
Montana State University, 1960 


Director: Vernon O, Sletten 


STATEMENT OF THE PROBLEM 


This study was based on the major hypothesis that ad- 
ministrative behavior has been described in terms too ab- 
stract and too general for practical application in the many 
varied and diverse situations in which the administrator 
functions; and that an exploratory study which attempted 
to describe aspects of administrative behavior on a lower 
level of generalization might give an indication of the 
fruitfulness for further study in accordance with this op- 
erationally defined approach. A further hypothesis was 
that people tend to act within a framework of values and 
these values can be measured and described in terms of 
social character. 
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PROCEDURES 


The major problem was to construct an instrument 
which would measure the expectations and perceptions of 
administrative behavior in specific situations, operation- 
ally defined and within the framework of the social role 
theory. 

As the members of the board of education were pre- 
sumed to be representatives of the community as well as 
the chief reference group of the superintendent of schools, 
The Situational Expectation Record was developed for the 
purpose of measuring their expectations and perceptions 
of administrative behavior. 

The Situational Expectation Record consisted of twenty- 
five situational episodes. The episodes were grouped into 
five areas: (1) School Employee Relationships, (2) Super- 
intendent-Board Relations, (3) Fiscal-Miscellaneous Op- 








erations, (4) The School Program, and (5) Public Relations. 


Part II of The Record requested certain biographical data 
from the respondents. A separate questionnaire requested 
certain biographical data from the superintendents. 

Following each situational episode were several pos- 
sible behaviors the superintendent could follow in dealing 
with the situation presented in each episode. Each board 
member was requested to indicate the behavior he ex- 
pected his superintendent to follow and also the behavior 
he perceived his superintendent would follow. These 
forced-choice responses were placed in an ordinal scale, 
ranging from a social character defined as Individualistic, 
through Middle, to a social character defined as Group- 
istic. Provision was also made for free responses. 

The expected and perceived responses were analyzed 
in relation to the superintendents’ and board members’ 
biographical referents in each of the five areas. Two by 
three contingency tables were constructed and statistical 
significance was determined by the chi-square test of in- 
dependence. 


RESULTS 


Significant relationships at the .05 level of confidence 
or better were found in each of the five areas included in 
this study. There were, however, differences in the de- 
gree and extent of these findings. Area I, School Em- 
ployee Relationships revealed the greatest number of sig- 
nificant differences, followed by Area IV, The School 
Program; Area II, Superintendent-Board Relations; Area 
V, Public Relations; and Area III, Fiscal-Miscellaneous 
Operations, in that order. 

Few significant differences within the expected and 
perceived behavior classifications based on board mem- 
bers’ and superintendents’ biographical referents were 
revealed in the analysis of the data. A comparison of the 
discrepancy between the expected and perceived responses 
revealed a small, but consistent, movement to the Group- 
istic type of behavior when the respondents moved from 
the idealized to the perceived. 


CONCLUSIONS 


Although it remains for future research to substantiate, 
refine, and explore more fully the implications of this 
study, there were some hints that administrative behavior 
may profitably be approached on a lower level of general- 
ization and within the framework of the social role theory. 





An instrument similar to The Situational Expectation 
Record may be of value in assisting: 





1. A board of education in the selection of a superin- 
tendent of schools who tends to operate within the 
same framework of values as held by the board 
members. 


. An administrator who wishes to identify the values 
held by his board of education or the community 
leaders so that he may anticipate reactions to be- 
havior on his part. 
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The growing importance of insurance in school busi- 
ness management is evident from the increased expendi- 
tures for insurance by local school districts. Since ex- 
penditures for insurance are recurrent and non-instructional 
in nature, they should be subjected to close scrutiny. 
Adequacy, economy, and legality are among the criteria 
which may be applied in analyzing school insurance pro- 
grams. Adequate insurance protection should be secured 
as economically as possible and should conform to legal 
requirements in all respects. 


Statement of the Problem 


This study investigated the problem of how insurance 
protection which is adequate, economical, and in accord 
with legal requirements can most effectively be used in 
dealing with the hazards encountered in school operations. 


Procedure 


To identify factors affecting adequacy, economy, and 
legality in school insurance programs, findings and con- 
cepts of researchers and theoreticians, as reported in 
literature on risk management, insurance theory and 
practice, and school insurance, were studied. Legal ref- 
erences and law reports were examined to ascertain the 
legal authority of school districts relative to insurance. 
From information gleaned from these sources a rationale 
for school risk management was developed; the legal 
authority of boards of education in insurance matters was 
determined; desirable practices in the administration of 
school insurance programs were identified; and an analyt- 
ical instrument highlighting factors affecting adequacy 
and economy in ten major types of insurance was de- 
vised. 
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Results 


Hazards confronting school districts can be dealt with 
in several ways. A rational basis for choices between 
alternatives is essential. This rationale should be flex- 
ible, inclusive, and capable of differentiating between 
hazards according to the probability and consequence of 
their occurrence. 

State statutes and court decisions significantly affect 
the insurance needs of school districts. They establish a 
district’s authority to purchase insurance against specific 
losses. They may also specify losses to be insured and 
procedures to be followed. 

Policy guiding the district’s risk and insurance man- 
agement program and administrative procedures employed 
in directing the program determine, in large degree, the 
extent to which the risk management function can be per- 
formed effectively and efficiently. However, adequacy 
and economy must ultimately be achieved in relation to 
specific insurance coverages. Several factors which af- 
fect the adequacy and economy of insurance coverages 
commonly carried by school districts can be identified. 


Conclusions 


1. A rationale for school risk management must rec- 
ognize the importance of identifying all hazards to which 
a district is exposed; identifying the values which are 
subject to loss; determining the probability that a given 
loss will occur; and determining the consequences of any 
loss which may occur. Insurance is most appropriately 
used when a probable loss would have severe financial 
consequences. 

2. Legal authority for school districts to purchase 
insurance must be expressly conferred or necessarily 
implied by state statutes. Statutes should be examined to 
ascertain whether school districts have been given direc- 
tion or permission to purchase a given insurance coverage 
and whether directions concerning procedures to be fol- 
lowed have been given. 

3. A statement of policy giving direction to the dis- 
trict’s risk management program is essential. This state- 
ment should fix responsibility for direction of the program; 
indicate criteria to be applied in selecting methods of 
dealing with hazards; specify procedures to be followed 
in procuring insurance; outline the terms and conditions 
of coverage desired; and provide for evaluation of the 
program. 

4. School insurance management is a complex task 
requiring familiarity with effective administrative prac- 
tices and many insurance coverages. In view of the com- 
plexity of most insurance contracts, the instrument de- 
veloped in this study to highlight factors affecting adequacy 
and economy in ten major types of insurance should help 
school districts secure adequate and economical insurance 
protection. Microfilm $6.05; Xerox $21.40. 475 pages. 
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This is a study of a school district in a residential 
area near cities having large steel plants and many allied 
fabricating industries. 

From a study of the literature, former school surveys 
and educational studies a set of criteria is developed. 
These criteria are intended to apply to a quality program 
of education for boys and girls. Attention has been given 
to the position adult education should play in the school 
community. Only the following areas were considered in 
the development of the criteria used in this study: social 
factors affecting the educational program, the number and 
size of the attendance unit, the size and scope of the ad- 
ministrative unit, the adequacy of the school plant, the 
curriculum and related services, and the financial ability 
of the district to provide the necessary educational serv- 
ices. 

The study first describes the present school program, 
following the same area pattern as used in developing the 
criteria. Some attention is given to the early history and 
development of the schools in Hubbard Township. The 
present program is then evaluated objectively in terms of 
the criteria determining a quality program of education. 

The study shows the school system meeting the min- 
imum criteria in most areas, while failing below in a few 
categories and standing above in others. Tables have been 
prepared to show these comparisons quickly. 

Recommendations have been made for meeting the 
criteria more fully. These recommendations are divided 
into two groups, those for immediate attention and to be 
accomplished within five years, and those for future con- 
sideration to be realized in the next ten-year period. 
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The purpose of this study was to analyze a comprehen- 
sive sociological theory as a potential tool for explaining 
and guiding research of administrative behavior in educa- 
tion. Specifically, this investigation of theoretical concepts 
identified the theory of action as developed largely by 
Talcott Parsons, Edward F. Bales, and Edward A. Shils 
as an appropriate theory for use in studying administrative 
behavior and attempted to assess, in terms of its consist- 
ency with present knowledge of educational administration 
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and in terms of recognized problems which need to be 
studied, its appropriateness and potential for stimulating 
testable hypotheses which could be used for studying and 
explaining administrative behavior in education. 

The study was made in response to the observation 
that the greatest weakness of research in educational ad- 
ministration today is the lack of theory to guide and stim- 
ulate study and to relate apparently isolated empirical 
findings. The assumption was accepted that utilization of 
appropriate theory would make possible the development 
of a more precise basis for studying educational adminis- 
tration than has been possible while using only principals 
of educational administration as guides. The study pro- 
ceeded from the assumption that a unique theory of edu- 
cational administration has not been developed up to the 
present time and that such a theory may be unnecessary 
in view of what is presently known and believed about edu- 
cational administration and in view of past attempts at 
development of such theory. 

Identification of the theory of action as an appropriate 
one for study of administrative behavior was based on 
(1) a consideration of the nature and problems of educa- 
tional administration as revealed in the literature and in 
reports of empirical findings and (2) a study of the nature 
of past attempts which were directed explicitly to the 
problem of theory for study of educational administration. 

Study of the literature of educational administration 
indicated converging thought about the nature and prob- 
lems of educational administration. It is primarily be- 
havior and it is concerned with integrating the efforts of 
personnel in organizations toward the effective develop- 
ment of human qualities. All indications point up the 
cruciality of human relationships in educational adminis- 
tration. Consequently, administrative behavior has been 
accepted as the proper focus in studying educational ad- 
ministration. 

Attempts made during the last ten years to develop 
theory for study and explanation of educational adminis- 
tration have given explicit or implicit recognition to the 
importance of comprehensiveness as a distinguishing and 
necessary characteristic of an acceptable theory. Most 
of these attempts have treated behavior in a relational 
approach rather than a biological approach. Recent at- 
tempts have used a somewhat common body of concepts 
although they have failed to gain comprehensiveness in 
their formulations. Apparent in these attempts is a point 
of view similar to that found in the theory of action which 
purports to be a comprehensive theory of behavior as 
conceived in a relational rather than a biological approach. 

These findings from the literature led to an analysis 
of the theory of action to determine if it is an appropriate 
and useful tool for study of administrative behavior. 
Meaningful hypotheses about a number of problems of ad- 
ministrative behavior in education were deduced from 
the theory; nevertheless, it was found that the theory did 
not prove fruitful in generating hypotheses about some 
aspects of administrative behavior. Twenty four testable 
hypotheses were derived from the theory. These hypoth- 
eses made predictions about the characteristics of group 
action and they were judged to be consistent with present 
knowledge of administrative behavior. 

It was concluded that the theory of action in its present 
state is an appropriate one for developing increased 
understanding and improved research activity relating to 
administrative behavior in education. It appears, however, 





that the theory does have limitations as a comprehensive 
theory in the sense that the author could not deduce hy- 
potheses from it for the study of some aspects of admin- 
istrative behavior. 
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The study was based on the hypothesis that school ad- 
ministrators can gain knowledge and insight on the job 
through in-service seminars which emphasize the findings 
of academic disciplines in the area of administrative be- 
havior. Furthermore, since investigations in the behav- 
ioral area are being carried within several disciplines, 
the seminar staff should be interdisciplinary in nature. 
This study was supported by W. K. Kellogg grant funds 
available to the school of education, Montana State Univer- 
sity. 

The problem was to structure and implement a series 
of in-service seminars in administrative behavior, and 
to measure selected characteristics of participant be- 
havior at the outset of the seminars and at the same period 
in the school year, one year later. 

The structuring of an evaluation program on a “before” 
and “after” basis was included in the early planning as 
the first testing of administrators had to take place at the 
beginning of the seminars. The Tennessee Rating Guide 
was selected because it hypothesized that effective school 
administrators exhibit those kinds of behavioral character- 
istics necessary to effective school administration and 
that those behavioral characteristics can be measured. 

The seminars were organized to present materials on 
administrative behavior from the fields of business ad- 
ministration, political science, sociology, and education. 

Selected materials and annotated bibliographies were 
prepared for each seminar. The units as they were fi- 
nally presented at the seminars were entitled: 


Unit I--Theories of Administrative Behavior in 
Government and Business 


Unit Il--Some Concepts of Educational Administration 


Unit Il--Administrator-Board Relationships and 
Evaluation 


Unit IV--Administrator-Staff Relationships 
Unit V--Administrator-Staff-Community Relationships 























The seminar sessions were approximately five hours 
in length. A split session was used and no apparent dif- 
ficulty developed because of the time element. Prior to 
all sessions the consultants reached agreement on the 
order of presentations of topics and the method of pres- 
entation. Five seminar sessions were held in April and 
May of 1958 at each of three centers--Missoula, Kalispell, 
and Havre, Montana, 
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The selection of materials for the seminars was based 
on the individual and collective judgments of the consult- 
ants. Selection of the materials from the pertinent litera- 
ture in education was the responsibility of the coordinator. 
The annotated bibliographies were compiled by a graduate 
assistant from the Bureau of Educational Research and 
the coordinator. 

Since one of the aims of the seminars was to bring to 
the administrators a synthesis and interpretation of the 
research and experience dealing with the factors affecting 
administrative behavior, materials were selected in the 
frame of reference of the dynamics of the situation, the 
interaction of personnel, the “leader,” and the “total sit- 
uation.” 

In the making of a partial appraisal of this interdis- 
ciplinary approach, a “before and after” evaluation of the 
principal’s behavior was made by having 400 teachers 
evaluate the behavior of 30 principals. The instrument 
used was the Tennessee Rating Guide. The second ratings 
were made one year from the initial rating. Some of the 
questions involved in the rating procedure were: 


1. Did initial ratings seem to be independent of per- 
sonal characteristics such as years in the system, 
years of teaching experience, level taught, age, and 
educational level of rator or ratee. 


Were increments of change significant in any or all 
areas in which the use of the instrument attempted 
to obtain measurements? 


. Were increments of change related to the biograph- 
ical characteristics? 


In what areas might principals show behavioral 

change as measured by the Tennessee Rating Guide 
in the year subsequent to the seminar training that 
might or might not be independent of the seminars? 
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The purposes of the investigation were: 1) to provide 
a rationale for studying administrator-school board re- 
lationships by utilizing small group research and theory; 
2) to see if two research techniques for studying small 
groups, direct observation and questionnaire, were prac- 
ticable in field research; 3) to analyse the behavior of 
school boards to see if there was a stable pattern of be- 
havior, a unique administrative role, and if the role struc- 
ture was affected by (1) length of tenure of either the ad- 
ministrator or the board members, and (2) the difficulty 
of the group’s problems. 

The population was twenty-two five-member school 
boards and administrators from rural or suburban en- 
vironments. Eleven administrators were new to their 
present positions; eleven had been in their present posi- 


tions for at least thirteen years. Eleven boards included 
two members with less than two years experience; eleven 
included all board members having more than three years 
experience. Bale’s system for recording interaction was 
used to discover patterns of behavior inthe groups. A ques- 
tionnaire was designed to get each member’s percep- 
tions of the role structure of the group, of his satisfaction 
with the meeting and the part he played at the meeting, 
and of his judgment about the importance of the matters 
discussed at the meeting. A ratio estimate for propor- 
tions and a straight t-test for means were used to deter- 
mine the significance of the differences in behavior 
between groups dichotomized by length of tenure of admin- 
istrators and by length of tenure of board members. 


Findings 


1. There was an unusually stable pattern of behavior. 
Each group typically performed nineteen per cent of its 
activity reducing tension, thirty-eight per cent giving sug- 
gestions, thirty-one per cent giving orientation, and 
twelve per cent asking for orientation or suggestions. 

2. The total number of acts varied greatly, ranging 
from four hundred to twenty-five hundred. 

3. Both new and experienced administrators received 
a stable seventeen per cent of the total activity. Twenty- 
eight per cent was tension reduction, thirteen per cent 
opinion and suggestion, eight per cent orientation, and 
forty to forty-six per cent questioning. 

4. New administrators gave less orientation and more 
suggestions than experienced administrators. 

5. Administrators directed more of their activity to 
the group as a whole than did board members. 

6. There was very little agreement among members 
about the importance of the group’s problems. 

7. There was very little agreement about the role 
structure of the group, except that the administrator was 
usually chosen as the task leader. 


Conclusions 





1. The behavior pattern of the group is very stable 
and is affected very little by the presence of a new admin- 
istrator or new board members. 

2. The administrative role is task leadership. It is 
characterized by activity intended to control the decisions 
made or the facts presented, thus might be described as 
directive leadership. 

3. New administrators made a greater attempt to con- 
trol decisions than did experienced administrators who 
made greater attempts to control the information avail- 
able to the groups. 

4. Administrators are less aware of the capabilities 
of other group members than are board members. 

9. Direct observation is a more fruitful way of study- 
ing groups than administering questionaires. 


Implications 








1. It is likely that an administrator who tried to change 
his style of leadership would encounter much difficulty in 
view of the rigid behavior patterns of the group. 

2. Diffusing control of information and control over 
decisions among group members would likely have a 
serious effect on the administrator’s status in the group. 
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3. Further study is needed of the level of aspiration 
of board members, of the effect of cliques on the group’s 
behavior, of the effects of a struggle for status on group 
integrity, of role structure in larger school boards, and 
of the effects of incongruent perceptions of the importance 
of problems on group effectiveness. 
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The purpose of this study was to determine (1) the 
policies and procedures employed by the Department of 
Education of the Church of Jesus Christ of Latter-day 
Saints in selecting teachers for its seminary system, 

(2) the character of recent appointees in terms of selected 
items pertaining to their personal histories, and (3) the 
effectiveness of items included on three assessment in- 
struments in distinguishing between teachers of assumed 
superior and inferior merit. 

Interviews were held with the administrators and their 
assistants of the Department of Education. Such inter- 
views, together with an examination of relevant letters, 
statements, and printed materials, constituted the sources 
used in determining the Department’s selection policies 
and procedures. The Department’s personnel files were 
examined to obtain data on the personal histories of the 
210 selectees studied. Three observational instruments 
were prepared for the use of the Department’s District 
Coordinators in making their assessments of two extreme 
samplings chosen by the Department’s General Super- 
visors from among the aforementioned selectees. Such 
assessments were made in an effort to identify behavioral 
items of practical value in the identification of superior 
seminary teacher applicants. 


Findings and Conclusions. (1) The growth of the sem- 
inary system gives evidence of its permanence and of the 
need for identifying and selecting qualified teachers. , 
(2) The present teacher selection procedures of the De- 
partment of Education are more elaborate than those used 
in the past. (3) Certain of the selection methods used by 
the Department of Education are similar to those found 
in the field of public education. (4) The Department’s se- 
lection policies and procedures are somewhat variable in 
nature and application. (5) A properly conducted recruit- 
ment program would allow for a greater measure of 
teacher selectivity than is now possible. (6) The lack of 
a formal preselection testing program constitutes an ap- 





parent weakness in the Department’s selection procedures. 


(7) The absence of an adequate, authoritative definition of 
orthodoxy and institutional loyalty appears ill-advised. 

(8) In the future almost all teachers employed on a full- 
time basis will probably have participated in the Depart- 
ment’s teacher-training program. (9) The General Super- 





visors are markedly influenced in their estimates of 
seminary teachers by the reports submitted by District 
Coordinators. (10) District Coordinators are most dis- 
criminating in their assessments of seminary teachers in 
terms of the classroom situation. (11) There is apparently 
little difference between the approved classroom behavior 
of public school teachers as assessed on the Classroom 
Observation Record and that of seminary teachers. 

(12) A number of the behavioral items included on the 
General Observation Record could be adapted to the De- 
partment’s selection procedures. 


Recommendations. The following recommendations 
are based upon the assumption that the Department of Edu- 
cation has both the desire and the means to improve the 
effectiveness of its seminary system. It is recommended 
that (1) the Department’s general selection policies and 
procedures be carefully defined and consistently followed; 
(2) the specific responsibilities and powers of all staff 
members concerned with teacher selection be clearly de- 
fined; (3) a brochure be prepared designed to provide 
teacher-applicants with concise, authoritative information 
on the seminary system; (4) a modified recruitment pro- 
gram be instituted; (5) a formal preselection testing pro- 
gram be inaugurated as a standard selection procedure; 
(6) the Department’s present teacher-training program 
be carefully studied with the view in mind of determining— 
and possibly further increasing—its effectiveness; (7) when 
feasible, selectees be drawn only from among those per- 
sons successfully completing the entire teacher-training 
sequence; (8) all selectees be required to obtain a bach- 
elor’s degree and a secondary teaching credential prior 
to their actual appointment; (9) certain items included on 
the General Observation Record be incorporated into the 
Department’s selection procedures; (10) the Department 
of Education give serious consideration to the principles 
and procedures of teacher selection generally accepted in 
the field of public education. 

Microfilm $3.95; Xerox $13.75. 305 pages. 





A COMPARISON OF THE ACCEPTABILITY OF 
SPECIFIED STUDENT BEHAVIOR BETWEEN 
STUDENTS, FACULTY, AND STUDENT 
PERSONNEL STAFF OF SELECTED 
INSTITUTIONS OF HIGHER EDUCATION, 


(L. C. Card No. Mic 60-3020) 


Charles Henry Wildy, Ed.D. 
Indiana University, 1960 


Chairman: Dr. Robert H. Shaffer 


The degree to which student behavior is acceptable 
must be judged from a complete understanding of the be- 
havior standards endorsed by the student body of the 
campus. The behavior standards of the faculty and per- 
sonnel staff must also be taken into consideration when 
evaluating the total campus picture, since there is con- 
fusion within the campus groups as to who reflects the 
accepted standards. What is acceptable behavior to one 
campus group might not be acceptable to another campus 
group on the same campus. However, it is obvious that 
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the nation’s colleges do not conform to a single pattern; 
they vary in size and methods of control. Therefore, what 
is acceptable behavior on one campus might not be ac- 
ceptable on another. 

It was the purpose of this study to compare the ex- 
pressed behavior standards supported by groups of stu- 
dents, faculty, and student personnel staff on college 
campuses of contrasting size and control. If differences 
were found to exist between standards supported by the 
compared institutions and the compared groups, an in- 
vestigation of the extent, direction, and significance of 
these differences was made. 

The problem of the study was to determine the extent 
and ways in which the expressed behavior standards of 
students, faculty, and personnel staff differ in institutions 
of contrasting size and control. The research attempted 
to answer this question: In what ways do the expressed 
behavior standards agree or support each other? 

The 100-item Opinion Scale on Student Behavior, which 
includes items representative of student offenses classi- 
fied as general conduct, automobile and traffic, mischief, 
sex offenses, drinking, cheating, and theft, and which util- 
izes a seven-point rating scale, was used to obtain ex- 
pressed behavior standards. 

The Opinion Scale was administered to five groups on 
each of four college campuses. These groups represented 
students, faculty, and student personnel staff from a small 
and large, private institution and a small and large, public 
institution. 

The analysis of variance statistical model was used to 
test for existing differences between institutions and be- 
tween total groups. The standard error of the mean dif- 
ference statistical model was used to test for existing 
differences between two compared groups within an insti- 
tution and between two similar group classifications be- 
tween institutions. In addition to providing the information 
necessary to determine whether the two groups differed 
significantly, the mean ratings were used to determine 
the relative behavior standards supported by each of the 
compared groups within the compared institutions. 

Based on the findings of this study the following con- 
clusions were presented: 

1. There is no pattern of significant differences be- 
tween the expressed behavior standards of students, 
faculty, and student personnel staff within or between in- 
stitutions of contrasting size and control. 

2. The mean ratings of the high socially integrated 
student groups, although not significant, generally were 
higher than the mean ratings of the socially non-integrated 
student groups, thus supporting the criteria used by pro- 
fessional student personnel workers in selecting these 
groups. 

3. Although generally speaking no differences were 
found to exist within institutions, significant differences 
were found to exist within the large, public institution for 
the categories of drinking and cheating. 

4. Faculty and student personnel staff groups displayed 
expressed behavior standards generally higher than did 
student groups thus indicating they were striving to set 
the example for the students. 

5. The college student today seems to have similar 
behavior standards, thus making it possible for personnel 
administrators to discuss procedures for working with 
students in matters of discipline as well as matters per- 
taining to student activities and student government. 

Microfilm $2.50; Xerox $7.60. 162 pages. 





SUGGESTIONS FOR THE IMPROVEMENT OF 
KOREAN EDUCATIONAL LAWS IN TERMS 
OF THE DEMOCRATIC PRINCIPLES 


(L. C. Card No. Mic 60-2910) 


Young Dae Yoo, Ed.D. 
George Peabody College for Teachers, 1960 


Major Professor: Arville Wheeler 


Statement of the Problem 


The problem of this study is to point out the provisions 
in Korean educational laws which contradict the demo- 
cratic principles and to make suggestions for improving 
the laws. 


Method, Procedure, and Data 


This study is based upon the deliberative and descrip- 
tive methods. The method of attack follows: (1) the prin- 
ciples of democratic school organization and administra- 
tion are established; (2) Korean educational laws, bylaws, 
and decrees are summarized with emphasis on those 
provisions which need improvement; (3) the weaknesses 
of present Korean educational laws are pointed out against 
the established principles of school organization and ad- 
ministration; (4) the reasons and possible consequences 
of the weaknesses involved in the laws are examined; 

(5) suggestions are made about how and to what extent 

the pointed weaknesses should be eliminated and new pro- 
visions should be added; (6) the reasons for the sugges- 
tions are discussed. 

The sources of data include: Korean educational laws 
and bylaws; decrees of the President of Korea on educa- 
tion; decrees of the Minister of Education of Korea; 
various Korean laws relating to education; books on the 
democratic way of life; books on school administration 
in Korea and in the United States; books on school laws 
in Korea and in the United States; articles in current 
periodicals related to school administration; educational 
newspapers of Korea; and discussions with Korean edu- 
cators. 


Summary 


The principles of educational organization and admin- 
istration established in this study are as follows: (1) uni- 
versal free education; (2) sovereignty of the people in 
controlling education; (3) sharing of educational respon- 
sibility among central and local educational governments; 
(4) freedom of education; (5) variety with unity in educa- 
tional organization; (6) division of powers in educational 
government; (7) the priority of the authority of knowledge; 
(8) continuous growth of the teaching profession; and 
(9) individual self-realization. 

An analysis of the Korean educational laws in terms 
of the democratic principles mentioned above shows that 
many weaknesses exist. They may be summed up as fol- 
lows: Korean educational laws have adopted a highly cen- 
tralized system in school organization and administration. 
The laws provide that education be controlled, to a great 
extent, by civil official with no provision for keeping edu- 
cation from the exploitation of pressure groups and polit- 
ical parties. The persons who are not professionally 
trained are allowed to enter administrative and teaching 
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positions. Uniformity is typical in the education system. 
The measures for maintaining continuous progress in the 
teaching profession are weak. 

As suggestions for the improvement of Korean educa- 
tional laws towards the realization of the democratic prin- 
ciples, thirty-nine recommendations are made throughout 
this study. Of these, the following are particularly im- 
perative: the separation of educational administration 
from the control of the civil government; the reorganiza- 
tion of the local school districts; the popular election of 
local board members; the selection of professional super- 
intendents; the appointment of teachers by the local board 
of education; the adoption of various patterns in school 
organization; the lowering of the standard requirements 
for establishing a new school; the upgrading of the status 
of the provincial and central boards of education; and the 
emphasis on the professional training of the teacier. 

In summary, Korean educational organization and ad- 
ministration should be based upon the sovereignty of the 
Korean people. The sovereignty should be delegated in 
such a way that the national government can assume the 
responsibility for education in Korea by delegating, in 
turn, the operational responsibility to its own locally es- 
tablished quasi corporations. The school board of each 
corporation, which is composed of the people’s repre- 
sentatives elected by the popular vote, should be given the 


power to appoint its superintendent and to hire its teachers. 


Microfilm $3.35; Xerox $11.70. 257 pages. 
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CHARACTERISTICS OF THE STUDENT 
POPULATION, UNIVERSITY OF ALABAMA 
RESIDENT CENTER, HUNTSVILLE, ALABAMA, 


(L. C. Card No. Mic 60-2902) 


Elton Franklin, Ed.D. 
George Peabody College for Teachers, 1960 


Major Professor: William M. Alexander 


The purpose of the study was to collect and analyze 
some of the basic characteristics of the students at the 
University of Alabama Resident Center, Huntsville. The 
purpose also involved utilizing the data for suggesting edu- 
cational improvements. The basis of the study was a 
questionnaire administered during the winter quarter of 
1959. The findings were tabulated in summary form and 
according to major fields of academic interest. 


Findings of the Study 


Engineering claimed the academic interest of 50.7 per 
cent of the students; the remainder held varied interests. 
The predominant age of the students was early adulthood. 
Only 15.7 per cent of the students were female. Most of 
the students were married and lived in urban communities 
within five miles of the Center. Only 2.1 per cent of the 
students had less than a secondary education; 61.1 per 
cent had one or more years of college. Most of the stu- 
dents, 91 per cent, were employed full time. Many worked 
more than 40 hours per week, 43.8 percent. Mostof the stu- 





dents, 63.5 per cent, were classified as “professional and 
semiprofessional” or “skilled and semiskilled.” Many of 
the employed students, 23.1 per cent, wanted to change 
their work: 18.9 per cent were undecided. An annual 
salary exceeding $5,000 was earned by 54.7 per cent of 
the students. Some type of financial aid for schooling was 
received by 61.4 per cent of the students. 

Direct, mouth-to-ear, advertising was the best source 
of first information concerning the Center. More than 91 
per cent of the students wanted to continue taking courses 
at the Center, and approximately the same proportion in- 
dicated that they would like to study for a degree at the 
Center. Students believed that the instruction would help 
them to increase their incomes. Educational guidance 
was wanted by 39.3 per cent of the students. Weekday 
evening hours seemed best for class meetings. It was 
found that 58.8 per cent of the students felt that they had 
some voice in determining their educational services. 
The most wanted courses were in engineering. Profes- 
sional, scientific, and technical data were requested for 
the library. Lack of facilities, no student-body organiza- 
tion, and confusion at registration were the main com- 
plaints. 


Conclusions and Recommendations 


More guidance and counseling should be offered. 
Special help should be extended to students without a major 
academic interest and those undecided about occupations. 
More courses in engineering--especially electrical en- 
gineering--should be scheduled. Technical, scientific, 
and professional data in the library should be increased. 
More students should be allowed a voice in determining 
their educational services. Middle-aged and older adults 
should be enrolled. Enrollment of citizens residing out- 
side Madison County should be encouraged. Educational 
opportunities for women of all ages should be promoted. 

Topics for further research include the following: 
education for middle-aged and older adults, publicity, 
class hours, marriage and adult education, personal en- 
richment courses, and degree programs in extension. 

Microfilm $2.50; Xerox $7.60. 161 pages. 


THE AWARENESS AND PERCEPTION OF 
ADULT EDUCATION AS FACTORS IN 
THE MOTIVATION OF ADULTS ON THE 
LOWER SOCIO-ECONOMIC LEVELS 


(L. C. Card No. Mic 60-3003) 
Mary Watson Hymon, Ed.D. 
Indiana University, 1960 


Chairman: Paul E, Bergevin 


Problem 


The purpose of this study was to determine the aware- 
ness and perception of adults on the lower socio-economic 
levels of a specific social-educational agency. It further 
sought to determine the image and perception the agency 
held of these adults. 
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Procedure 


The investigation was made in Census Tract 20, Indi- 
anapolis, Indiana. It involved a sample of 50 adults on the 
lower socio-economic levels and the 36 staff members of 
Flanner House, Demonstration Center for Board of Funda- 
mental Education, Inc. The sample of the population was 
derived from a listing based on a physical survey made 
by the Flanner House officials of the Census Tract. Data 
were obtained from the sample through open-end interview 
and from the staff through use of a check list. Data per- 
taining to the sample were classified according to users 
and nonusers of the agency and analyzed according to six 
categories relevant to the purposes of the study. Data 
from the staff were also classified according to these 
categories. Tabulations, percentages and frequency dis- 
tributions were computed for data from the sample and 
staff. 


Findings and Conclusions 


The major findings and conclusions were: (1) the so- 
cial interaction and interests of the majority of the sample 
were marked by paucity of participation; (2) more non- 
users were active in varied organizations and expressed 
interest in improved use of leisure-time; (3) a greater 
proportion of the sample indicated awareness of only one 
aspect of the program; (4) services the staff indicated the 
residents would know to the greatest extent received the 
smallest expression of recognition from the sample; 

(5) the sample and staff indicated that generally the agency 
was held in favorable regard, however, a minority of the 
sample expressed a negative perception; (6) the functional 
perception of the agency was focused largely on the ser- 
vice aspects of its program; (7) the sample and the staff 
identified deterrences to the use of the agency: general 
apathy, personal difficulties, feeling of personal inade- 
quacy, insufficient knowledge of the program and personal 
hostility to the agency; (8) the most effective promotion 
of the agency program resulted from face-to-face con- 
tacts with peer groups; (9) adult education as a process 
which promoted sequential and continuous learning was 
peripheral to the thinking of the sample and the program 
of the agency; (10) a small amount of interaction and as- 
sociation existed in informal groups which offered a be- 
ginning point for involving persons in adult education ac- 
tivities; (11) a small proportion of the sample reflected 
some consideration of education and interests relevant to 
learning experiences. 


Recommendations 


In light of the findings and conclusions the following 
recommendations are made. 

1. The agency should develop a more intensive intra- 
personal contact with people of the area. 

2. The agency should study further the possibilities of 
developing greater coordination with agencies who have 
influence in the area. 

3. The agency should re-enforce its efforts to explain 
its program to adults who enjoy natural leadership and in- 
fluence in the community. 

4. The agency should initiate informal adult learning 
experiences with a core group of individuals, beginning 
with their expressed interests. The agency should explore 





the possibility of offering assistance to already established 
informal groups and organizations. 

5. The agency should maintain sufficient flexibility in 
program planning to consider and accommodate adults’ 
expressions of interests and needs as they see them. 

6. The agency should continually emphasize in its con- 
tacts and development of educational experiences, the 
proper use of resources. 

7. The agency should make every effort to utilize 
adult education methods and techniques in approaches with 
adults. 

8. The agency should encourage total staff involvement 
in the development of its program of adult education. 

This would increase internal communication and foster 
more effective interpretation of the program. 
Microfilm $3.00; Xerox $10.35. 229 pages. 


AN IDENTIFICATION OF SOME 
CHARACTERISTICS OF STUDENTS WHO 
COMPLETE AND STUDENTS WHO DROP OUT 
OF AN EVENING TECHNICAL CURRICULUM 


(L. C. Card No. Mic 60-3262) 


Harold Anastas Savides, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Wilson B. Thiede 


This was an exploratory study of the entire group of 
adult students starting the Mechanical and Production 
Tool Design Curriculum of the Pennsylvania State Univer- 
sity Ogontz Center at Abington, Pennsylvania, in the school 
year 1953-1954. The group consisted of 43 male students 
who were employed full time at various closely related 
jobs in the area. 

Two groups were considered within the population with 
which the study was concerned: dropouts, and completers. 
Dropouts were those students who did not remain within 
the program long enough to complete the five years of 
course work required for the diploma. 

An interview schedule was developed which was used 
to elicit responses which were obtained by personal and 
individual interview. The responses were grouped into 
the general subject areas of possible personal differences, 
differences in age, obligations of support, job relation- 
ships, financial well-being, academic competence and 
preparation. Thirty-seven of the 43 students were inter- 
viewed and their responses provided the basic information 
for this study. The responses were tape recorded and 
transcribed verbatim. A number of response statements 
were subjected to combined judgment before final classi- 
fication. Among these were job aspiration, availability of 
counseling, and aid or interference from the home situa- 
tion. 

Sixty-five percent of the students had been enrolled in 
other educational courses before or after the Penn State 
program. There appeared to be no significant difference 
between the mean ages of the dropouts and completers. 
(Dropouts: 26.69 years: Completers: 25.82 years.) 

Most of the dropouts left in the first year or two of the 
program. Military service occurring after enrollment in 
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the program did not deter the students from returning to 
it when their service was completed. The amount of de- 
pendency existing at the start of the program tended to 
remain static for the dropouts, while the amount of de- 
pendency for completers generally and noticeably increased 
during the time of enrollment. 

A summary of the hypotheses formulated follows: 


1. Completers seem to have their goals more clearly 
in mind. 


. Completers seem to be better planners of their 
time and may be better able to apportion their time 
between the educational, family, and work obligations 
they have assumed. 


Completers appear to be somewhat more mature. 


Completers have greater dependency obligations 
and these expanded during the time of their enroll- 
ment, while the obligations of the dropouts tended 
to remain static. 


. Completers are employed in larger companies than 
the employers of dropout students. 


a. They may enjoy better program guidance from 
these larger companies. 


They may have more companionship in the pro- 
gram through their common interest in em- 
ployers. 


. They may receive somewhat larger amounts of 
financial aid in their programs than do the 
dropout students. 


The selection process in their companies at the 
time of original employment may have operated 
so as to encourage the employment of more 
capable persons. 


There were nineteen different employers represented 
by the students enrolled. A great variety of other educa- 
tional courses or programs had attracted the dropouts 
and the completers before and since the Penn State Even- 
ing Technical Institute enrollment. These other courses 
were college credit degree types as well as non-credit, 
and informal. 

Microfilm $2.90; Xerox $10.15. 224 pages. 


AN INVESTIGATION OF THE IMPACT 
OF TELEVISION UPON THE MATURING 
PROCESS OF THE ADULT 


(L. C. Card No. Mic 60-2850) 
Samy Samaan Tadros, Ph.D. 
Indiana University, 1960 


Chairman: Dr. Paul Bergevin 


The Problem 


There is growing interest focused on television, but 
there is, as yet, too little information concerning the im- 
pact it is having upon the emotional, intellectual and social 
development of adults. The present study was conducted 





to investigate two major problems: (1) the impact of 
television upon the maturing process of the adult; and 

(2) areas that need research if adult educators are to pro- 
mote adult maturity via television. 


Sources of Data 


A survey was made of empirical research related to 
TV content and effects on adults. The survey turned up 
39 pertinent studies. For qualitative analysis of the data 
obtained from the studies surveyed, five criteria of adult 
maturity, based on a review of the literature, were used. 
Opinions of 44 American university and college adult edu- 
cators regarding problem areas needing research were 
solicited. A check list used included 14 problems based 
on the findings of the study. 


Findings 


The major findings of the study are as follows: There 
is lack of balance between TV programs for entertainment 
and for cultural development and informed citizenship. 
Some commercials fall short of communicating honest in- 
formation. Television viewing time curtails adults’ crea- 
tive interests and constructive activities. Social inter- 
action within TV families is decreased. Pertinent TV 
programs can promote racial tolerance. “Orientation- 
type” programs contributing to good human relations con- 
stitute relatively little TV time. There is little evidence 
that TV drama promotes adults’ ability to deal construc- 
tively with reality. Most TV entertainment is “escapist.” 
Although television can promote citizenship responsibility, 
little time is devoted to programs relating to controversial 
issues. Television increases adults’ awareness of demo- 
cratic processes and interest in politics. There is no 
evidence that TV drama causes stereotyping of adult be- 
havior. Emotional appeals and lack of integrity in com- 
mercials seem to stultify adults’ growth. Research in 
certain significant areas related to TV effects on adults 
is needed to round out adult educators’ knowledge of ways 
of using television more effectively in promoting adult 
maturity. 


Conclusions 


The analysis of the data led to the following conclusions: 

1. Television is capable, if directed into right chan- 
nels, of helping adult viewers to mature. 

2. By its own concepts of “mass entertainment,” com- 
mercial television does not exclusively make a substantial 
contribution to the maturing process of the majority of its 
adult viewers. 

3. Most of TV programs contributing to adults’ 
maturity fall in two categoreis: “information-type,” and 
“orientation-type” programs. These, however, constitute 
a small part of TV progra. time. 

4. Commercials that lack integrity, “escapist” TV 
drama deviating from realistic representation of existing 
social problems, quiz shows, and variety shows are deter- 
rent to adults’ maturity. 

5. There is lack of TV spectaculars of great literary 
masterpieces that challenge adults’ appreciation and 
critical faculties. 

6. The majority of adult viewers will not develop in 
their citizen responsibilities as long as their main 
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interest is TV entertainment programs which constitute 
the bulk of TV fare. 

7. Evaluation of TV programs should be based, not on 
program ratings i.e., its appeal to mass audience, but in 
terms of its desirable effect on the adult viewer’s matur- 
ing process. 

8. Adult educators recognize a need for continuing re- 
search on television to enable them to promote adult ma- 
turity via television. 

Microfilm $2.50; Xerox $8.40. 182 pages. 


A STUDY OF THE PATTERNS OF ADULT 
EDUCATION IN SELECTED NEGRO CHURCHES 


(L. C. Card No. Mic 60-3017) 


Sherman Napoleon Webster, Ed.D. 
Indiana University, 1960 


Chairman: Paul Bergevin 


Purpose: The purpose of this study was to ascertain 
the patterns of adult education in 10 leading Negro Baptist 
churches in South Carolina. It was the purpose to analyze 
quantitatively educational activities of the Church organi- 
zations relating to scope of program planning, choice and 
utilization of educational methods, the selection of educa- 
tional goals, the nature and selection of educational topics, 
and practices used for evaluating educational programs. 

Procedure: The data were obtained by the use of the 
questionnaire and by direct observation with the aid of an 
observation schedule. Questionnaires were filled out by 
representatives of organizations engaged in adult educa- 
tion. The questionnaires sought information on the educa- 
tional background of organization representatives and the 
patterns of educational practices in the organizations. 

The observation schedule was used as an aid in recording 
the practices and procedures utilized by the educational 
groups during an educational activity. A pilot study was 
conducted in one church to check the instruments for 
clarity and coverage. 

Conclusions: It was concluded that (1) the adult leader- 
ship training program for the 10 churches is not standard- 
ized; (2) group discussion, as a means of learning and as 
a means of arriving at important decisions, is not likely 
to be used extensively in these churches as long as it is 
understood mainly as a form of argument and debate; 

(3) the educational needs and interests of group members 
are not being adequately met; and (4) the 10 churches and 
the group members will accelerate in their outward growth 
educationally in proportion as the external controls on the 
groups’ educational activities are reduced and group mem- 
bers become increasingly and creatively responsible for 
their educational programs. 

Recommendations: It was recommended that (1) the 
national and state organizations employ at least one 
person, who is trained in general adult education, as the 
director of the adult education activities; (2) the churches 
establish educational qualifications for adult leaders; and 
(3) a study be made of the extent to which the educational 
needs of the members are being met under the present 
educational program. 
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VOLTAIRE ON EDUCATION 
(L. C. Card No. Mic 60-2988) 


Walter Frank Charles Ade, Ed.D. 
Indiana University, 1960 


Chairman: Stanley E. Ballinger 


This 449-page study, comprising seven chapters and a 
comprehensive bibliography, has attempted to discover 
Voltaire’s views on Education through an interpretation of 
the many scattered statements regarding the practices in 
the schools of eighteenth-century France and the changes 
he advocated. A careful search has not resulted in iden- 
tifying any previous study of Voltaire’s ideas on Educa- 
tion. All primary sources have been scrutinized for ma- 
terial presenting, directly or indirectly, his pedagogical 
views. 

Voltaire proceeded from the premise that France’s 
education should be by and for the State, not the Church, 
because the latter had not the welfare of the State at heart, 
but its own welfare. He insisted that the unwholesome and 
obsolete feudal conditions still existing in eighteenth- 
century France must yield to the advance of scientific 
progress, reason and enlightenment, and be focused in a 
State school system. 

Every aspect of Church education was analyzed in this 
light and criticized as wholly inadequate. Pre-school 
training, the responsibility of the parents, was unsatis- 
factory because working-class parents had themselves 
been reared in ignorance and superstition by the Church; 
rich children were reared by nurses. Holding education 
to be the privilege of an intellectual élite, Voltaire at 
first opposed even an elementary schooling for the masses, 
but later modified this view at Ferney. His strongest 
criticism was levelled at Jesuit policies in secondary and 
university education. In the colléges he denounced Jesuit 
concentration on Latin, rhetoric, and religion to the ex- 
clusion of everything else; in the University of Paris he 
scoffed at the nonsense taught as theology and jurispru- 
dence. The education of girls in the convents he attacked 
as harmful to both pupils and State. 

His sharpest ridicule was levelled at the Church, 
V’infame, and its cleric teachers. He attacked their 
methods and moral character, and demanded lay teachers 
under State supervision. Rejecting their physical punish- 
ment, he proclaimed a teacher’s exemplary conduct as the 
best discipline. 

Most subject-matter he criticized as deficient. Latin 
he would retain, but with an entirely different aim. He 
wanted Greek taught, and favored English and Italian for 
modern language study. French was to be stressed over 
Latin. History as the memorization of numerous facts he 
denounced, advocating that a period be studied in its to- 
tality, culturally and philosophically. Geography instruc- 
tion must be accurate, embrace all aspects of the science, 
and be combined with history. Mathematics, the key to 
the natural sciences, requires a practical, visual presen- 
tation. Rejecting the non-mathematical, speculative 
physics of Descartes, Voltaire supported the mathemati- 
cally proven physics of Newton. Astronomy should stress 
accurate observation of the heavens, and biology should 
be taught for its own sake, not to vindicate religion. 
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A philosophy of reason and enlightenment, non-partisan 
and secular, he championed as the only valid one for human 
emancipation and international understanding. He stressed 
the need for improved textbooks, and promoted supple- 
mentary educational media such as books, the theatre, and 
religion. 

Thus did Voltaire tear to shreds every aspect of 
Church-education. Improvements were to come about in 
an educational system through and for the State. What 
type of State? Torn between his belief in an intellectual 
élite and his desire to improve the lot of the masses, 
Voltaire sought a State and a State-education for France 
which would satisfy both of these goals. The benevolent 
despotism of Frederick the Great best suited this com- 
promise, retaining an intellectual aristoi and providing an 
elementary State education for the masses free of Church 
interference for the benefit of the State alone. 
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This dissertation is a study of neo-humanism as 
founded by Irving Babbitt and Paul Elmer More. The neo- 
humanists were social, literary, and educational critics; 
their rationale was based on a fixed concept of the nature 
of man, the function of knowledge, and the “good society.” 
These philosophic propositions had rather direct implica- 
tions for the educational ideal, the curriculum, and the 
method of instruction which they proposed. 

Since the neo-humanists claimed more than continuity 
with the past, but asserted that certain values achieved by 
classical authors were, in fact, universal, immutable, and 
timeless, an extensive examination of their tradition is 
necessary and is provided in the manuscript. The neo- 
humanists were borrowers of the nineteenth century lib- 
eral arts college tradition as well as of the ancient tradi- 
tion. Just as the classical foundations of neo-humanism 
are found in the rhetorical tradition of Isocrates, Cicero, 
and Quintilian, so too, many of their educational ideas are 
found in Jeremiah Day’s Yale Report of 1828, and Noah 
Porter’s American Colleges and The American Public, 
1878. The movement is also considered with respect to 
the passing of the genteel tradition, best personified by 
Charles Eliot Norton and the defense of the classical lan- 
guages as portrayed by Andrew F. West and Paul Shorey. 

Irving Babbitt and Paul Elmer More wove a pattern of 
thought essentially disillusioned with democracy, social 
meliorism, progress, and educational reform. In an age 
of dynamic cultural change, Babbitt and More found cer- 
tainty in conceiving the nature of man as dualistic, the 
function of knowledge as virtue, and conceiving the good 
society as aristocratic. The relationship of this pattern 
to urbanization, industriaiization, and secularization of 
American culture, as well as to the passing of the genteel 











tradition, the proliferation of knowledge, and the decline 
of the classical languages is examined. 

The higher essence of man, the “will to refrain”, as 
Babbitt termed it, or the “inner check”, as Paul Elmer 
More labeled it, was, they believed, developed through 
imitation of the best that was thought and said in the past. 
Since the best that was thought and said in the past was to 
be found in Greek and Latin literature, and since the finer 
tastes of the ancients were approachable only through 
reading of the original, Greek and Latin languages were, 
they insisted, to remain the heart of liberal culture. 

The educational ideal of the gentleman amateur, suit- 
able for “all the offices both private and public of peace 
and war”, was an expressed ideal of the neo-humanists, 
in spite of the fact that they persistently divorced the so- 
cial sciences from any place in the liberal arts college 
curriculum. These “pseudo sciences” were viewed as 
essentially in competition with the literary study of “man” 
as “man.” Sociology, economics, anthropology, psychology, 
and education were uniformly perceived as pseudo sciences 
and destructive of culture. 

Neo-humanism was recast by Norman Foerster in the 
third decade of the twentieth century to mean something 
different from what Babbitt and More had envisioned. 
Norman Foerster relaxed the neo-humanistic insistence 
on Greek and Latin, and substituted Frenc.. and German. 
In his latter work, The Humanities and the Common Man, 
Foerster showed more deference for the common man, 
than either Babbitt or More would allow. This, however, 
was all done without any major philosophical change. 

Neo-humanists, in many respects, were the precursors 
of neo-conservatives in the modern day. To a considerable 
extent, this movement seemed to forecast many of the 
arguments which were heard in the “great debate” in 
American education by mid century. The current contro- 
versy thus gives added significance to the stream of ideas 
with which this dissertation is concerned. 
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This investigation was concerned with the development 
of Negro schools established by the group of churches 
known as the Disciples of Christ, largest indigenous Amer- 
ican church body. This historical study disclosed the cul- 
tural background of these schools and revealed the reasons 
for their establishment. Data were examined from the 
minutes and records of early church groups as preserved 
in journals and in such archives and libraries as those of 
the Disciples of Christ Historical Society. Hundreds of 
unpublished letters and records of early educational and 
religious leaders were studied. These had been unavail- 
able to any previous investigator. Personal interviews 
were conducted with pioneer leaders of schools established 
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in six states prior to 1955. A chapter was devoted to the 
development of each of the ten schools studied. The mod- 
erate view of early Disciple leaders concerning slavery, 
their insistence upon the independence of the local church, 
and their plea for Christian unity kept them from division 
during the Civil War and explained why they were the only 
major Protestant body having churches both North and 
South which did not divide over the slavery issue. How- 
ever, this moderate view comprised any crusading spirit 
for establishing Negro schools after the war. By 1955 
only ten institutions had been established in six Southern 
states. 


Conclusions. The ten schools grew out of cooperative 
efforts of local white and Negro churchmen. The study 
reveals that in several instances a more careful survey 
would have prevented painful experiences which later re- 
sulted when the location for a school proved not too satis- 
factory. The most obvious difficulty noted was the lack of 
financial support given to the institutions. Sacrifice on 
the part of many early teachers made possible the train- 
ing of a host of Negro leaders. Graduates of the schools 
are still giving significant leadership in churches and 
schools across the country and in several foreign nations. 
Paternalistic attitudes of early leaders were scored as 
undemocratic and unchristian. The study suggested the 
advisability of closer cooperation between national offices 
and local school officials. But the most unusual dis- 
closure was that of the policy and practice of the Disciples 
of Christ in closing an institution when they felt it had 
served its purpose, despite strong local sentiment to con- 
tinue the school. By the end of this study only two of the 
ten institutions were still in operation. 





Recommendations. (1) Leaders of church groups 
should be constantly alert to areas of human need. (2) They 
should keep in training persons who are willing to go 
where needed, individuals carefully selected on the basis 
of rigorous professional criteria. These should then have 
full support while they get the best possible training for 
their specific assignments. (3) New work should be given 
adequate support and continually undergirded as it pro- 
gresses. (4) Insofar as possible, carefully trained direc- 
tors should be given a free hand to do whatever the local 
situations demand, the right person for such work gener- 
ally knowing better what to do than an office secretary in 
far-distant headquarters. (5) Work undertaken by one 
group among people of a different ethnic background should 
train workers among the group served, and, as early as 
possible, these trainees should be assigned to positions 
of leadership. (6) The work of each group should be 
studied continaually. When objective data reveal that the 
original needs are met or that indigenous leadership is 
adequately trained, the parent organization should not 
hesitate to withdraw so that its resources may be used in 
an area of greater need. 

Microfilm $3.75; Xerox $13.30. 292 pages. 
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The history of the University of Nashville during the 
administration of Philip Lindsley is a significant chapter 
in the background of George Peabody College for Teachers. 
Though the institution operated under the name “Univer- 
sity of Nashville” from 1826 until 1911, it was success- 
fully conducted as a liberal arts college only during 
Philip Lindsley’s administration. 

The first chartered educational institution in the area 
that is now Tennessee, Davidson Academy, received its 
charter from North Carolina in 1785, became Cumberland 
College in 1806, and the University of Nashville in 1826. 
Philip Lindsley came across the mountains from Princeton 
to head the institution, and was inaugurated on January 
12, 1825. From the beginning he expressed a dream of a 
great regional University of Nashville. With the end of 
the Lindsley administration in 1850, the liberal arts col- 
lege was suspended, and a medical college was opened one 
year later. After one abortive attempt to reestablish the 
liberal arts college, the Western Military Institute was 
merged with the University of Nashville in 1855. Thus, 
the Lindsley administration constitutes a distinct chapter 
in the history of the institution. 

Ever burdened by debt, the institution struggled under 
the supervision of Lindsley to maintain high standards of 
scholarship. In this it was quite successful. Sectional 
jealousies, rantings of demagogues, difficulties with the 
legislature, misunderstandings of the public, as well as 
the biased competition of sectarian institutions, and a 
lack of funds served to hinder the attainment of some of 
the more lofty goals. 

In spite of the many difficulties and in spite of many 
offers from other institutions of higher learning, Lindsley 
chose to remain as a pioneer educator in what was then 
the West. His influence and that of the university per- 
meated many areas of life in the region. Graduates of the 
institution attained high places in life. The writings of the 
president, which expressed his theories of education, 
reached many parts of the nation. Many of his ideas, 
though too new to gain acceptance at the time, have become 
a part of the educational thinking of America. 

Faculty members selected by Lindsley were equal, if 
not superior, to their contemporaries. Graduates of the 
leading colleges of America took their places on the fac- 
ulty. Gerard Troost, M.D., world-known geologist, was a 
leading professor for twenty-two years. 

It is concluded that the university, with its limited 
means, did what it could at the time. Had the intellectual 
climate been different, much more could have been ac- 
complished, but someone or some institution must lay the 
foundation. That was done in Tennessee, to a great extent, 
by Philip Lindsley and the University of Nashville. 

A definitive history of the institution during the admin- 
istration of Philip Lindsley has been attempted. A thor- 
ough study of the proceedings of the board of trustees, 
personal records of the president, and contemporary ac- 
counts has been made. Newspaper files of the Tennessee 
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Historical Society and the Nashville Public Library were 
searched for contemporary accounts. State records and 
other original materials filed in the archives division of 
the Tennessee State Library and Archives, where the col- 
lections of the Tennessee Historical Society are also 
stored, were searched for additional information. 
Microfilm $11.15; Xerox $39.75. 883 pages. 
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Statement of the Problem. George S. Counts has en- 
joyed an enormous reputation in American educational 
circles as a theoretical thinker. Most of what he has had 
to say has been set down in the thirty-odd books that he 
has written during the past forty years. In order to deter- 
mine just what Counts’ contribution to educational theory 
is, it has been necessary to study in a critical way his 
major works. This should make it possible to define 
Counts’ message, and to measure that message against 
the realities of American culture. 

Procedure or Methods. The procedure followed in this 
study is as follows. After the usual introductory material, 
a brief investigation of Counts’ reputation as it appears 
in educational literature is offered. A previous study is 
re-examined; and the problem of the educator as philos- 
opher is examined in a general way. The next three chap- 
ters divide Counts’ works up into three periods: 1922- 
1929, the apprentice years; 1930-1939, the years during 
which he sought an education for American culture; and 
1945-1957, the years during which he identified the chal- 
lenge to America imposed by American civilization on the 
one hand, and the Soviet Union onthe other. The Summary 
and Conclusion brings all the works together again, and 
discusses Counts’ contribution to American educational 
theory. There is also an appendix which discusses some 
minor works, and one which discusses some contemporary 
criticisms of Dare the Schools Build a New Social Order? 
a work by Counts. 

Results. After examining all of Counts’ major works, 
it has been possible to follow the main stream of his think- 
ing from his early “apprentice” years to his fullest, most 
mature years after 1945. It has been possible to deter- 
mine in a limited way the sources of some of his thinking, 
and it has also been possible to measure his works against 
the background of American culture. 

Conclusions. The conclusions derived from this study 
are that Counts has made a great contribution to American 
educational theory, but that his ideas are not always of a 
philosophical order. For the most part he has derived his 
basic--philosophical--ideas from the writings of other 
scholars such as Charles A. Beard. On the other hand, he 
was one of the first educational thinkers to realize the 
changes taking place in American culture, and to ask that 
education take a hand in modernizing society. He recog- 
nized that education was not a “pure” thing of itself, but 
a part of society. Lastly, he recognized the challenge to 














American culture imposed upon this country by the Soviet 
Union. Microfilm $2.55; Xerox $8.80. 194 pages. 
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Nature of Study 


The purpose of this study was to determine relation- 
ships between participation in the program of intercol- 
legiate athletics and the attitudes, occupational pursuits, 
habits, and economic and social progress of the varsity 
letter winners who graduated from the University of North 
Carolina during the years 1952-1957. 

Interpretation of the data involved three major phases, 
namely: 

1. Data concerning 1952-1957 monogram winners were 
analyzed to determine how participation in intercollegiate 
athletics had affected these men regarding their status as 
undergraduate students and in their subsequent careers. 

2. A stratified random sample of nonathletes who 
graduated from the University during the years 1952-1957 
were compared with the group of 1952-1957 monogram 
winners. 

3. Data collected from the monogram winners of 1952- 
1957 were compared with data previously collected from 
monogram winners who graduated from the University 
during the years 1935-1951. 

Primary data for the study were secured through the 
use of questionnaires. Additional data were compiled from 
records at the University of North Carolina. Chi square 
was the statistical technique employed in making the com- 
parisons in this study with the .05 level of significance 
being used. 


Findings of the Study 


The findings of the study indicate that although partici- 
pation in athletics had some adverse effect upon academic 
performance, many desirable personal characteristics 
were gained which were of value to the 1952-1957 mono- 
gram winners in their post college careers. The mean 
academic averages of the 1952-1957 athletes, although not 
as good as those of the nonathletes of that period, showed 
marked improvement over the mean academic averages 
of the 1935-1951 monogram winners. 

The demands upon the athletes, from the standpoint of 
time spent in participation and practice, in intercollegiate 
athletics were greater for the 1952-1957 group than for 
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the 1935-1951 group. The percentage of 1952-1957 mono- 
gram winners who were awarded athletic scholarships 
was nearly three times as large as the percentage of 
1935-1951 monogram winners who received such aid. 

The monogram winners of 1952-1957 might be consid- 
ered a successful group from an economic standpoint, 
with a median annual income of $5,274.94. Omitting the 
men who were continuing their training and who were 
still classified as students, the median annual income was 
$5, 560.87. 

The 1952-1957 monogram winners felt that the admin- 
istration of scholarship aid at the University of North 
Carolina was handled on a fair and sound basis. The 
athletes did not feel that college administrators or athletic 
officials at the University were guilty of exploitation of 
athletic talent. 

The majority of the 1952-1957 monogram winners ex- 
pressed some doubt as to their choices of major fields of 
study; and very few of the men availed themselves of the 
opportunity to seek personal guidance from the offices 
set up at the University for this purpose. This group of 
men could have benefitted from guidance of a personal 
and academic nature. 

A large number of the 1952-1957 monogram winners 
who were native North Carolinians left the state after 
graduating from the University. However, these athletes 
are a loyal and interested group, as evidenced by the 
number of men (113) who took time to make additional 
comments on the questionnaires concerning the general 
educational and athletic programs at the University. 

Microfilm $3.50; Xerox $12.40. 272 pages. 
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The purpose of this study was to trace the develop- 
ment of interscholastic athletics in the high schools of the 
United States from 1890 to 1940. In doing this, minor em- 
phasis was given to the development of the high school in 
the United States and the development of programs of phys- 
ical education in the high schools. The historical method 
of research was used in this study. An extensive survey 
and an analysis was made of the literature in the field of 
interscholastic athletics in the United States. 

Athletics in the United States had their beginnings out- 
side the high schools and were gradually brought into the 
school programs. A study of the development of the high 
school in the United States--its programs of athletics and 
physical education, and the rise of new systems of educa- 
tional philosophy and psychology--was necessary to give 
the study of interscholastic athletics substance and 
validity. 

Even the study of changing social and economic con- 
ditions in the United States prior to 1890 was necessary 
to the major study, for these conditions brought new 





subjects into the high school curriculum, including phys- 
ical education--which was also undergoing changes that 
made it more amenable to the inclusion of sports and 
games into its scope. 

Athletics were played first in the communities and in 
the colleges. High school boys imitated the college games 
in the high schools on an informal basis. Although the 
high school students did not recognize it as such, they 
were attempting to satisfy a need for physical activity and 
self expression--a need that was disregarded by the edu- 
cational philosophy and psychology of the nineteenth cen- 
tury and early twentieth century. 

The inclusion of athletics into the high school pro- 
grams was largely opposed by administrators and teachers, 
some of these teachers being physical educators. Prob- 
ably the greatest single factor in education itself which 
fostered the spread of athletics in the high school pro- 
gram was a new educational philosophy which encouraged 
the education of both mind and body. 

The desperate need for strong and resourceful sol- 
diers in World War I stimulated the growth of interscho- 
lastic athletics, because competitive athletics could help 
produce such men. This rapid growth of interscholastic 
athletics continued unabated through the 1920’s and 1930’s 
and, along with increasing complexity of athletics organ- 
izations, led toward a tendency to evil and noneducational 
practices in interscholastic athletics. 

Over the years organizations have Ceveloped to help 
encourage the growth of interscholastic athletics in the 
United States while eliminating all noneducational prac- 
tices. These organizations on the local, state, and 
national levels have done much to make athletics accept- 
able to educators as a fit subject for inclusion in the high 
school program. 

The developments in both physical education and inter- 
scholastic athletics in the United States have taken the 
aims of these two subjects into opposition, onto parallel 
tracts, and into a state of mutual cooperation and coex- 
istence. When the dominance of foreign systems of 
physical education was ended by a new system of physical 
education compatible to the American people, then physical 
education programs and programs of interscholastic ath- 
letics had an opportunity to be of mutual benefit to one 
another and to the American educational system. 
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This was a study to determine the extent to which the 
school lunch program in South Carolina was an integral 
part of the total educational program of the schools. The 
study was confined to the public schools of South Carolina 
which operate school lunch programs, and the educational 
aspects of those programs as they may be found through- 
out the entire school was the primary concern of the study. 
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The Findings 


In order to attempt to determine the extent to which 
the school lunch program was an integral part of the total 
school program in South Carolina, the writer derived, 
from a review of selected literature on the school lunch, 
criteria which an educationally integrated school lunch 
program should meet. A schedule of questions detailing 
the criteria was used in surveying current practices in 
school lunch programs in 102 schools in South Carolina. 
The 102 schools represented the population geographically 
and by school level. 

The following general criteria were proposed as those 
which may determine to what extent a school lunch pro- 
gram is an integral part of the total school program. 

1. Policies concerning the school lunch program in 
all its phases will be formulated through cooperative ef- 
fort of the staff and the student body. These policies will 
be developed within the framework of state and federal 
laws, and will be clearly stated and put into writing. 

Replies from school principals to questions concern- 
ing the formulation of school lunch policies indicated that 
this criterion was not being met to a significant extent. 
Without written policies cooperatively formed, the schools 
appear to “flounder in the dark” in respect to meeting the 
remaining criteria proposed by the writer, and, therefore, 
in respect to developing a school lunch program that was 
an integral part of the total school program. 

2. The administration of the school lunch program will 
follow educationally sound procedures. 

The responsibility for the administration of the school 
lunch program appeared to be well established, and 
scheduling the lunch period itself was a phase of the ad- 
ministration criterion which was apparently well handled 
in the schools in the study. 

Areas in which the administration of the school lunch 
program seemed to be weakest were those dealing with 
scheduling the lunch period as it related to the total school 
day, meeting the food needs of all students, financing, 
evaluation, and community use and relationships. 

3. The school lunch program will contribute to the 
physical, social, emotional, and mental growth of all stu- 
dents. It will also make cultural, aesthetic, and spiritual 
contributions to all students. 

It seemed that the schools were doing more that meets 
this criterion than any of the other criteria. Yet, there 
were many possibilities inherent in the school lunch pro- 
gram for contributions to these areas of growth which 
were not fully exploited. 

4. The school lunch program will be correlated with 
many areas of classroom teaching. 

The schools of South Carolina which were included in 
this study did not meet to any appreciable extent the 
above criterion. Health was the only subject which en- 
joyed any significant degree of correlation with the school 
lunch program. 

5. School lunch facilities and school lunch personnel 
will be of a type conducive to an educationally sound 
school lunch program. 

School lunch facilities seldom hindered the develop- 
ment of an educationally sound school lunch program. As 
a rule school lunch personnel were not a detriment, with 
the possible exception of the school lunch manager, who 
very, often lacked the training desirable for a person in 
this position. Microfilm $2.90; Xerox $10.15. 223 pages. 
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The intent of the present study is to describe the ex- 
isting level of physical fitness of Oklahoma ten and eleven 
year old girls and boys. In addition to describing the 
achievements of the upper elementary school age children, 
a comparison is made with the scores secured in the 
present study with those accomplished by the same age 
children in the National Youth Fitness Project. 

Accordingly, an instrument to be used to ascertain the 
physical fitness of the subjects was agreed upon. This 
instrument was the AAHPER Physical Fitness Test Bat- 
tery. The AAHPER test represents a battery of seven 
items designed to measure several components of motor 
fitness. The individual test items on the AAHPER test 
were selected by thirteen reputable men and women in 
the specialized area of tests and measurements in physical 
education. The test battery was produced for the purpose 
of providing an instrument to be used in the National 
Youth Fitness Project. The national project was designed 
to establish norms for boys and girls ages ten through 
seventeen. The results of the national study are used for 
comparative purposes in the present study. The battery 
includes: (1) sit-ups, (2) pull-ups, (3) shuttle run, 

(4) 50-yard dash, (5) standing broad jump, (6) softball 
throw, and (7) 600-yard run-walk. 

The AAHPER Physical Fitness Test Battery was ad- 
ministered to 3,720 ten and eleven year old girls and boys 
from thirty-six Oklahoma public school systems selected 
at random for participation in the testing phase of the 
study. Ages for the ten year old subjects ranged from 
120 months to 131 months. The eleven year old age span 
was from 132 months to 143 months. A total of 24,859 
raw scores were obtained and recorded by the investigator. 

At the completion of the testing, the results, through 
the use of IBM processing, were computed into percentiles 
and tables constructed for each age and sex for the seven 
items appearing on the AAHPER test. It is felt the results 
of these tests, when adequately supplemented with infor- 
mation from other sources, will provide those concerned 
with a greater opportunity for making decisions concern- 
ing physical education programs in the Oklahoma schools 
in the future. 

In addition to establishing achievement scales for the 
state of Oklahoma, a comparison of the performance of 
Oklahoma children was made with those to ten and eleven 
year old girls and boys participating in the national study. 
The intention in presenting comparisons was to give sig- 
nificance to the scores established in both the national and 
Oklahoma studies rather than to point up superiority of 
either. Scores of the two studies are compared at the 
25th, 50th, 75th, and 100th percentiles. Bar graphs depict 
the comparison of the ten and eleven year old subjects in 
the seven items on the test battery. 

The following recommendations for study or action 
are made: 

It is recommended that the achievement scales de- 
veloped in the present study be introduced into a limited 
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number of schools for a specified period during which 
time a careful evaluation of their use would be made. 

It is recommended that a responsible office establish 
state standards of performance utilizing the achievement 
scales developed in this study. 

It is recommended that a manual be prepared outlining 
administrative procedures for utilizing the materials de- 
veloped in this study. 

Finally, it is recommended that studies similar to the 
present investigation be planned and carried out in order 
to establish achievement scales for the ages not included 
in this study. Microfilm $2.50; Xerox $6.60. 139 pages. 
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It was the purpose of this experiment to study the rela- 
tive effectiveness of four different approaches to increas- 
ing the physical fitness status of male college freshmen. 
These four approaches were: 

1. A program of calisthenics, games, and sports with 
the students receiving a periodic knowledge of results. 

2. A program of calisthenics, games, and sports with 
the students receiving no knowledge of results. 

3. A program of games and sports with the students 
receiving a periodic knowledge of results. 


4. A program of games and sports with the students 
receiving no knowledge of results. 


Procedures 


A Lindquist Type III Design was used to run a complete 
analysis of variance to test the following hypotheses: 

1. There would be no combination of course content, 
knowledge of results, or periodic testings which would 
combine to result in improvement of physical fitness. 

2. Knowledge of results would not facilitate an increase 
in physical fitness. 

3. Physical fitness improvement would not be a func- 
tion of course content. 

4. Physical fitness would not improve over the experi- 
mental period. 

The Indiana Motor Fitness Test for High School and 
College Men was used to determine the subject’s physical 
fitness index at the first, sixth, twelfth, eighteenth, and 
twenty-fourth class session. The two groups selected to 
receive a knowledge of results were presented with Indi- 
vidual Progress Cards at the class period immediately 
following the testing session. These cards were distributed 
without comment. 

There were forty-eight male freshmen available for 
the study. These forty-eight subjects were randomly as- 
signed to four different groups, resulting in twelve stu- 
dents in each group. 

Daily lesson plans for each of the four groups were 
made out prior to the class session by the experimenter. 





The experiment was conducted at Shepherd College lo- 
cated in Shepherdstown, West Virginia, and ran for the 
first fourteen weeks of the fall semester, 1959. 

Fifteen minutes of strenuous calisthenics were admin- 
istered to the appropriate groups at the beginning of each 
class session. The program of activities included phys- 
ical conditioning, individual sports, team sports, and 
swimming. 

The experiment was conducted at the .05 level of sig- 
nificance. 


Findings 
Hypothesis 1 was rejected. While there was no “ABC” 
interaction, there did prove to be an “AC” interaction 
which meant there was some combination of knowledge of 
results and periods of observations combining to result in 
unequal treatment means at the “AC” level. 

Hypotheses 2 and 4 were rejected and it was therefore 
concluded that a knowledge of results did facilitate an in- 
crease in physical fitness; consequently, the physical fit- 
ness status of the subjects did improve over the experi- 
mental period. 

Hypothesis 3 was accepted and therefore it was con- 
cluded that course content was not a factor in physical 
fitness improvement. 

It is interesting to point out that providing or withhold- 
ing a knowledge of results, which was a psychological 
principle completely disassociated from anything physical, 
seemed to have more effect on increasing physical fitness 
than did participating or not participating in calisthenics. 

The study was concluded with one final statement: 

Of the experimental variables under consideration, 
knowledge of results appeared to be superior for the sin- 
gular task of increasing the physical fitness status of male 
college freshmen. 
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The problem for this study was to investigate the pos- 
sibilities of differentially measuring specific abilities in 
the retarded and to determine the extent, if any, to which 
the retarded children differ from each other and from the 
normal children in these abilities. 

The investigation logically involved a study of several 
related problems: (1) Can differential testing of mental 
abilities be accomplished with the mentally retarded? 

(2) Are the high and low points on the profile of abilities 
related to current theories of retardation? (3) Do system- 
atic profile differences exist between the various etiological 
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groups of the retarded? (4) To what extent, if any, do 
chronological age, sex, and somatotype affect the pro- 
files? (5) Will patterns be found on a scale for measuring 
test behavior in the retarded? 

The central purpose of this study, then, has been a de- 
termination of the extent to which retarded children differ 
among themselves and from normal children in four hy- 
pothesized domains of ability. 

A battery, prepared for differentially measuring abil- 
ities of one hundred normal children in a companion study, 
was administered to one hundred retarded children at 
Pacific State Hospital. The battery consisted of three 
subtests for each of the four hypothesized factors: 

(1) motor ability, (2) perceptual speed, (3) psycholinguistic 
skill, and (4) thinking or reasoning. The Memory for 
Digits test and the Goodenough Draw-A-Man test were in- 
cluded as anchors for comparison. A rating scale for 
measuring ten facets of test behavior for each child was 
included. 


Results. In general, it was found that the normal 
group obtained scores significantly higher than those ob- 
tained by the retarded children. Differences significant 
at beyond the .05 level of confidence were found in the 
subtests of every area except psycholinguistic skill, in 
which significant differences were found only in the sub- 
test measuring receptive vocabulary. Patients surpassed 
the normals in the subtest of expressive vocabulary and 
approximated the scores of the normals on word fluency. 

The normal group obtained significantly higher (more 
favorable) scores than the retarded on each of the ten 
facets of behavior measured by the rating scale. 

Though the mean subtest profiles for the four diag- 
nostic subgroups of the retarded were similar in design, 
each having similar high and low points, there were 


slight differences in the levels of the groups. The chil- 
dren diagnosed as undifferentiated and familial scored 
highest; those with a diagnosis of mongolism scored 
lowest among the retarded. 


Conclusions. Retarded institutionalized children at a 
mental age of six years appear to function at a level sig- 
nificantly below that of normal Southern California white 
urban children with a chronological age of six years, the 
difference being greatest in the areas of perceptual speed 
and reasoning and least in the area of expressive vocabu- 
lary. 

Similarly, these retarded children appear to function 
significantly below their normal equivalents in many 
variables of test behavior, the greatest difference being 
found in the areas of performance rate, manual dexterity, 
and amount of speech, and the least difference found in the 
area of attention given the examiner. 
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Researchers have devoted much attention to the pre- 
diction of academic achievement in college during the 
past fifty years. Continued emphasis will be placed upon 
this crucial area of research as the pressure of increas- 
ing college enrollment continues to mount. 

It was the purpose of this research to evaluate the 
relative value of descriptive profiles developed at Indiana 
University for predicting academic achievement and to 
discover if student personnel workers and freshman aca- 
demic advisors differed in their ability to predict college 
achievement. 

The problem investigated was to determine whether or 
not predictions of judges made with the aid of descriptive 
profile data were more accurate than clinical predictions 
made from standardized test scores and high school 
transcript data. Two null hypotheses were tested: 

1. No difference will be found between the clinical 
predictions of judges based upon high school transcript 
data, orientation test scores, knowledge of the student’s 
sex, stated degree program at first enrollment, and 
courses attempted the first semester, and predictions 
based upon the descriptive profile method of predicting 
academic achievement. 

2. No difference will be found in the ability of student 
personnel workers and freshman academic advisors to 
predict academic achievement. 


Design of the Study 


A random sample consisting of 20 students represent- 
ing those known to have graduated and those who became 
academic drop-outs was selected from the 1954 freshman 
class. From the University records, data sheets contain- 
ing orientation test scores, high school transcript data, 
stated degree program at time of first enrollment, and 
courses taken the first semester in college were prepared. 
Sets of this information were given to 10 judges (five 
members of the Dean of Students staff and five faculty 
members who advise freshmen regarding their academic 
programs). These judges were asked to determine 
whether the students graduated or dropped out and what 
their first semester and over-all grade-point averages 
were at the time of graduation or drop-out. These three 
items then were compared with the same information 
from the actual college records of the students. The chi 
square test was used to compare the agreement of pre- 
dicted and expected success or failure and product- 
moment correlation coefficients were computed to com- 
pare the predicted and actual first semester and over-all 
grade-point averages. 

Another group of 20 students was selected randomly 
from the same class and the same type of data that was 
available the first time was prepared and presented to 
the same judges. This time, however, the judges had been 
thoroughly trained in the use of the descriptive profiles 
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and utilized these profiles with the corresponding descrip- 
tive data in making their predictions. Chi square tests 
and correlation coefficients again were computed between 
the predicted and the actual achievement of the students. 
Tables were constructed which showed the accuracy of 

the predictions of each judge and the combined predictions 
of the two groups of judges. 


Conclusions 


Based on the findings the following conclusions were 
presented: 

1. Student personnel workers and academic advisors 
were able to make accurate clinical predictions of aca- 
demic achievement from data typically found in the cumu- 
lative personnel folders of students. 

2. Student personnel workers and academic advisors 
predicted college achievement with approximately equal 
accuracy under both experimental conditions. 

3. In spite of the fact that predictions made by the 
descriptive profile method of predicting were generally 
more accurate than those made clinically, they were not 
significantly superior. The descriptive profile method 
should be investigated more fully before use in counseling 
and admissions procedures would be warranted. 

4, The data showed that the combined predictions of 
several judges were generally more accurate than those 
of individuals and that first semester grades were more 
difficult to predict than over-all grade-point averages. 
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The Problem 





The purpose of the study was to investigate the effect of 
intelligence plus orthopedic handicap upon such variables 
as manifest anxiety and the type and direction of aggres- 
sion as a result of frustration. In addition, a comparison 
was made between the orthopedically handicapped group 
and the general population of children. 


The Procedure 





The experimental group consisted of 38 orthopedically 
handicapped children, five in Riley Hospital in Indianapolis, 
Indiana and 33 in Kosair Crippled Children Hospital in 
Louisville, Kentucky. The age range was from seven to 
fourteen years. Intelligence of the subjects was measured 
by the California Test of Mental Maturity, Short- Form, 
the level of manifest anxiety by the Castaneda adaptation 
of the Taylor Manifest Anxiety Scale, and reactions to 
frustration by means of the Rosenzweig Picture- 
Frustration Study. Data related to occupation of parents, 


duration and location of handicap and medical diagnosis 
were collected from the hospital records. Statistical 
treatment involved Pearson product-moment correlations 
between intelligence and eight dependent variables, chi 
square analysis involving duration and location of handicap, 
and t-ratios between the experimental sample and the 
various standardization groups. 


The Findings 





The orthopedically handicapped childreninthis sample 
did not differ significantly from the population of normal 
children in regard to intelligence, occupation of fathers, 
manifest anxiety or in their group conformity response to 
frustration. However, there were significant differences 
in type and direction of reaction to frustration. The ortho- 
pedically handicapped sample gave significantly higher 
extrapunitive and ego-defense reactions to frustration 
than did the standardization sample. The handicapped 
also gave significantly fewer intropunitive and need- 
persistence type responses to frustration. The area of 
the body in which the residual handicap was located was 
found to be of no significance in responses made by the 
subjects on the Castaneda adaptation of the Taylor MAS 
and the Rosenzweig P-F Study. The duration of the hand- 
icap was significantly related to four of the eight variables; 
extrapunitiveness, impunitiveness, need-persistance, and 
manifest anxiety. 


Conclusions 








The results of the present study indicate both differences 
and similarities between the orthopedically handicapped 
sample and the general population of children. Generali- 
zing within the limitations of the 38 subjects in this study, 
it would appear that the orthopedically handicapped child 
would be more concerned with defense against any ex- 
ternal threat to his ego than would the non-handicapped 
child. This handicapped child may respond to frustrating 
situations by showing irritation with what has blocked 
him, by increasing his demands upon others to solve the 
problem for him, or he may be overtly hostile toward 
some person present in the frustrating situation. 

A higher level of goal-directed or problem-solving 
type reaction was significantly related to intelligence 
within the orthopedically handicapped sample. In further 
study of the problems of various groups of exceptional 
children, the effect of intelligence as a variable should be 
considered. The effects of duration of handicap also 
merit further investigation. In the cross sectional 
approach taken by the present study, significant differ- 


‘ences were observed in manifest anxiety and in type and 


direction of reaction to frustration as a correlate of dura- 
tion. A longitudinal investigation in this area might be of 

value in strengthening the apparent patterns in the present 
study. Microfilm $2.50; Xerox $6.40. 134 pages. 
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FACTORIAL VALIDITY OF A RATING INSTRUMENT 
(L. C. Card No. Mic 60-3903) 


Kern William Dickman, Ed.D. 
University of Illinois, 1960 


For present purposes a rating may be defined as a 
judgment regarding an attribute which results in an esti- 
mated score. A rating instrument is a collection of 
rating scales which estimate some attribute or several 
related attributes. 

Ratings are inherently subjective. A rating is made 
without resorting to direct observation. It is an inter- 
action between the rater and the ratee. All this is im- 
plied when it is said that a rating is a judgment. 

Rating instruments often have been found to have low 
reliabilities. Usually the validities are unknown, but if 
a number of raters are in agreement, the ratings are 
said to be both reliable and valid. It is possible, however, 
for a number of raters to agree and still to be wrong. 

In this experiment physical objects are selected as 
subjects for rating. In this way a criterion for assessing 
the validity can be established, for these physical objects 
can be measured on the set of attributes. 

The objects chosen to serve as ratees are eighty balls 
suspended on strings. Thirty-two rating scales make up 
the rating instrument. First, the objects are accurately 
measured. This is the criterion. Next, nine judges are 
asked to estimate the scores for each of the objects on 
each of the rating scales. 

The method of analysis chosen is factor analysis. The 
criterion measurements are analyzed factorially. If the 
rater factors agree in number and in interpretation, it 
is assumed that the rater factors are factorially valid. 

When the nine judges were analyzed individually, it was 
found that they are not factorially valid. When combined 
into three groups of three judges each, the results appear 
to be definitely valid. The ratings also were combined 
into a total group of nine. It was shown that the larger 
group of nine is more closely in agreement with the cri- 
terion measurements than the smaller groups, and this, 
it is believed, is due to the increased reliability of the 
larger group. 

This experiment has substantive interest, but it also 
provides a methodological model for future experimenta- 
tions. The ball sample and the thirty-two rating scales 
are well understood. Hence, new techniques and proced- 
ures can also be assessed by using the criterion results. 
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The purpose of this study was to investigate the rela- 
tionship between scores and profile patterns on the Min- 
nesota Multiphasic Personality Inventory (MMPI) and 
success in teaching as indicated by supervisory ratings. 

This study was concerned with students who were en- 
rolled as freshmen at the University of Wisconsin during 
the fall semesters of 1949, 1950, and 1951, who received 
the University Teacher’s Certificate in 1953, 1954, 1955, 
or 1956, and who subsequently taught in the public schools 
of Wisconsin. One hundred sixty-seven persons consti- 
tuted this population. Only twenty of these were males. 

Supervisory ratings were obtained for these individuals 
from the administrators and supervisors of the schools 
in which they taught. Measures of the various phases of 
the teacher’s personality were obtained from the results 
of the MMPI which had been given to the subjects when 
they were freshmen. The scores had been coded accord- 
ing to a plan recommended by one of the authors of the 
MMPI. 

For purposes of investigation the null hypothesis that 
teachers with different personality profiles would not 
differ in their supervisory ratings was established. The 
chi-square technique was used to determine if any par- 
ticular sub-group differed from the whole population or 
from certain other sub-groups in respect to supervisory 
ratings. 

Comparisons of frequencies, percentages and other 
aspects of the data were also made. Since the number of 
males in the study was small and it is generally conceded 
that males differ from females in their personality pat- 
terns, the analysis of the data for the male teachers was 
made separately. This was limited to the type of descrip- 
tive analysis mentioned at the beginning of this paragraph. 

The findings of this study briefly summarized were: 

1. There were differences in personality patterns 
among female teachers with different supervisory ratings. 
A high coding of scale 3 (Hy) for women was positively 
related to a supervisory rating of outstanding effective- 
ness. Scale 3 was also coded high very frequently for 
male teachers, but the number of males was too small to 
make any conclusions regarding the relationship. 

2. Scale 5 (Mf) seems to be somewhat positively cor- 
related to supervisory ratings for women teachers. Scale 
> coded high was the most frequently noted aspect of the 
male personality profiles. It was coded among the highest 
three scales 65% of the time. 

3. There appears to be an inverse relationship be- 
tween scale 2 (D) and supervisory ratings for women 
teachers. 

4. Scales O (Si), 2 (D) and 5 (Mf) were coded lowest 
more frequently than they were coded highest for the 
women teachers. 
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5. Women teachers tended to have scales coded low 
more frequently than men teachers. 

If one wishes to consider the group here studied as 
representative of future groups of prospective teachers 
and assume that conditions will remain basically constant, 
one might conclude that the MMPI has good possibilities 
for helping in the prediction of teacher success. While the 
study has been limited by small numbers in many of the 
sub-groups, nevertheless, differences in personality 
profiles did occur for the different supervisory categories. 

Investigations of this nature, because of the large 
number of sub-groups into which the total group is broken 
down, demand extremely large numbers if a statistical 
study is to be made. Such studies might be carried on 
over a period of years and with the cooperation of several 
large teacher training institutions. 

The natural processes of college life and the efforts of 
testing, counseling, and guidance personnel tend to elimi- 
nate many of the persons with extreme personality devia- 
tions from the rolls of candidates for teaching positions. 
The MMPI can be of help in identifying these individuals. 
It has potential usefulness in aiding in the prediction of 
the success of those who do accept teaching positions. 
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The purpose of this study was to determine: 1) the ex- 
tent to which superior secondary school students and their 
parents approve of educational procedures of enrichment, 
acceleration, ability grouping, post-high school planning, 
leadership, and courses in human relations; 2) the fre- 
quency with which parents of superior students leave 
educational decisions on such matters to their children; 

3) the intra-family relationships involved in educational 
decision-making. 

The experimental population consisted of fifty superior 
boys, fifty superior girls, and their parents. They were 
selected to participate in the Research and Guidance 
Laboratory for Superior Students by the teachers of thirty- 
three Wisconsin high schools. A decision-making instru- 
ment was administered to each student during his visit to 
the Laboratory and to each student’s parents, separately, 
at the local school. 

The instrument consisted of fifteen situations based on 
educational procedures recommended for superior students 
by prominent educators. The student and his parents were 
required to make a choice from four responses. Two 
represented mutually exclusive educational procedures, 
described as independent responses. The other two 
choices permitted the subject to leave the decision to 
another member of the family triad, composed of the stu- 
dent and his parents. If a subject left a decision to another 
member of the triad, he was required to predict the re- 





sponse that person would make. In addition, he was re- 
quired to select the independent response he would choose 
if he had to make the decision. 

Analyses of student and parental responses made by 
use of statistical tests of significance for percentages and 
by the chi-square method permitted the following state- 
ment of findings: 

1. At least ninety percent of the students chose to 
make their own decisions in all of the fifteen decision- 
making situations. A significant majority of parents chose 
to do so in eleven of them. 

2. Parents seldom left decisions to each other. 

3. There was intra-family agreement and approval of: 
university education versus specialized training, scholar- 
ship versus part-time work, independent projects, a 
human relations course, election of an additional academic 
subject, and competition for a leadership position. 

4. A significant majority of families differed in their 
responses to the choice of an academic course versus an 
extra-class activity, completion of school assignments at 
home versus during a scheduled study period, and cor- 
respondence study. 

5. All of the families differed in their selection of 
independent responses on at least three of the fifteen 
procedures. One member of the family triad differed 
from the other two in an average of seven situations. 

6. Both students and parents rejected the method of 
acceleration. 

7. Seventy-five percent or more of students and their 
parents approved of the following procedures: independent 
projects, university education versus specialized training, 
third year of a foreign language, election of an additional 
academic subject, scholarship versus part-time work, 
ability grouping, advanced study classes, competition for 
a position of leadership, and a human relations course. 

8. More mothers approved of the procedures than did 
either the fathers or the children. 

Implications drawn from this study for school personnel 
follow. Frequent family conferences on educational mat- 
ters such as those described in this study may help parents 
to understand the student’s need to make more of his own 
decisions as he matures. The parents may come to real- 
ize that their superior children are capable of making wise 
choices as early as the ninth grade. These choices often 
reflect those that the parents themselves would make. 

If students and parents approve of educational pro- 
cedures supported or recommended by prominent educa- 
tors there appears to be reason for the secondary schools 
of Wisconsin to attempt to implement them. 
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The main problem was to ascertain if there are differ- 
ences in problem solving behaviors among children of low, 
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average, and high intelligence at 127 months of age when 
the problems to be solved are graded to the achievement 
level of each group. The specific behaviors investigated 
were efficiency of method, persistence, mode of attack, 
verbal, oral nonverbal, and gross body movements. 

The low, average, and high intelligence groups each 
consisted of 20 children of each sex with IQ’s of 55 to 80, 
90 to 110, and 120 and above, respectively. The forty low 
IQ children were enrolled in special classrooms for men- 
tally retarded educable children, and the eighty children 
in the average and high IQ groups were enrolled in regular 
fifth grade classrooms. The problem solving tasks were 
in the area of arithmetic and involved the use of money. 
The specified behaviors of each child were noted by an 
examiner and an observer while the subject was actually 
engaged in problem solving. 

Differences were found in all behaviors, and the statis- 
tical significance of these differences was determined with 
analysis of variance or Chi-square. Each sub-problem is 
now given with the conclusions related thereto. 

1. Are there differences among the three IQ groups in 
efficiency of method during problem solving? The differ- 
ence among means of the three groups was significant at 
the .05 level. The high group was most efficient and the 
low group least efficient, with the difference between these 
groups significant at the .05 level. Differences between 
the other groups were not significant at the .05 level. 

2. Are there differences among the three IQ groups in 
persistency during problem solving? The difference among 
groups was significant beyond the .01 level, with the inci- 
dence of non-persistence being least in the high group and 
most in the low group. The difference between the low and 
high groups was significant beyond the .01 level, while the 
differences between the other groups were significant 
between the .02 and .01 level. 

3. Are there differences among the three IQ groups in 
mode of attack during problem solving? The frequencies 
of offering incorrect solutions, verifying the solution by 
checking the amount of money, verifying the solution by 
checking the number of coins, using a random approach, 
using a logical approach, and using a combined approach 
were significantly different among the three groups be- 
yond the .05 level. The high group used a more efficient 
mode of attack than the average, and the average group 
used a more efficient mode of attack than the low, with all 
differences between groups significant beyond the .01 
level, except the difference between the average and high 
groups in combined approach which was not significant at 
the .05 level. 

4. Are there differences among the three IQ groups in 
verbal behaviors during problem solving? The difference 
among the three IQ groups was not significant at the .05 
level. 

9. Are there differences among the three IQ groups in 
oral nonverbal behaviors during problem solving? No 
difference significant at the .05 level was found among the 
three groups. 

6. Are there differences among the three IQ groups in 
gross body movements during problem solving? The dif- 
ference among the three IQ groups was not significant at 
the .05 level. Microfilm $2.50; Xerox $8.40. 183 pages. 


SOME EFFECTS OF LESSONS IN HUMAN 
RELATIONS IN THE SIXTH GRADE 


(L. C. Card No. Mic 60-2781) 


Jack Russell Matlock, Ed.D. 
University of Southern California, 1960 


Chairman: Professor Meyers 


The purpose of this study was to determine the effec- 
tiveness of some human relations lesson plans used in the 
sixth grade. It was hypothesized that systematic use of 
the material would result in positive change in adjustment 
(measured by the California Test of Personality), gain in 
reading achievement (determined by the California Reading 
Test), a closer relationship between the perceived self and 
the ideal self (measured by Thinking About Yourself), a 
lessening of overt antisocial behavior, better group inter- 
action, and an increase in capacity of the teachers to re- 
late to their pupils (as indicated on the Minnesota Teacher 
Attitude Inventory). 











In ten schools pairs of sixth grade teachers believed 
generally equal in ability were selected by their princi- 
pals. One in each pair was chosen by random process to 
be the teacher of the group to use the lesson plans of 
Bullis and O’Malley’s Human Relations in the Classroom. 
One lesson each week was presented to the pupils of this 
group. The other teacher’s class became a control group. 
Randomizing processes were used to determine the testing 
schedules and the selection of the test administrators. 

Findings. Data were analyzed for total experimental 
vs. control groups by the Mann-Whitney U Test, and in 
some instances raw score means were compared for each 
pair of classes separately. (1) In the area of personality, 
“Feeling of Belonging” and “Family Relations” showed 
differences in favor of the experimental group with .03 
level of confidence. All of the other differences in the 
subtests were insignificant but favored the experimental 
group with the exception of “Self-Reliance” and “Sense of 
Personal Worth.” These latter two subtests were in favor 
of the control group, but the differences were insignificant. 
(2) The most important finding was the difference in gain 
of grade placement scores on the reading test. This dif- 
ference was in favor of the experimental group and was 
significant at the .0001 level of confidence. (3) The results 
were as hypothesized for change between perceived and 
ideal self, but without statistical significance. (4) The 
measurement of overt antisocial behavior during the noon 
period was found to be so unreliable as to make the re- 
sults meaningless. (5) Better group interaction was found 
for the experimental group, but the difference when com- 
pared with the control group was insignificant. (6) On the 
Minnesota Teacher Attitude Inventory the raw score means 
for the teachers of the experimental group increased 
nearly four points; for the teachers of the control group, 
the mean for the raw scores decreased twelve points. 

Conclusions. (1) Pupils are helped to increase reading 
achievement beyond average expectations when human 
relations experiences are a part of the curriculum. 

(2) Pupils have a more positive attitude toward their 
families and develop a better feeling of belonging. (3) Even 
though all other specific measurements of differences were 
insignificant, the trend was consistently in favor of the 
experimental group. Such a trend indicates the experience 
to be a helpful and a valuable one for the pupils involved. 
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Recommendations. (1) Because of the significance for 
reading achievement, family relationships, and other 
positive trends, the systematic use of human relations 
experiences should be considered for inclusion as a 
permanent part of the curriculum. (2) Since there is a 
paucity of curricular materials for teaching in human re- 
lations, it is recommended that efforts be made to develop 
them. Microfilm $2.50; Xerox $7.60. 165 pages. 





AN ANALYSIS OF THE CALIFORNIA 
PSYCHOLOGICAL INVENTORY AND THE 
AMERICAN COUNCIL ON EDUCATION 
PSYCHOLOGICAL TEST AS PREDICTORS OF 
SUCCESS IN DIFFERENT COLLEGE CURRICULA 


(L. C. Card No. Mic 60-2929) 


Martha Jane Maxwell, Ph.D. 
University of Maryland, 1960 


Supervisor: Doctor M. Clemens Johnson 


This study concerns the investigation of the effective- 
ness of the California Psychological Inventory, a person- 
ality test, and the American Council on Education 
Psychological Test, a measure of scholastic aptitude as 
predictors of success in different college curricula, with 
a view toward the use of these instruments in college 
counseling and student classification. 400 male students 
randomly selected from the population who entered the 
University of Maryland in the fall of 1953 constitute the 
sample studied, and their disposition at the end of five and 
a half years is the criterion. Four groups of graduates 
and four groups of non-graduates were drawn from stu- 
dents entering the colleges of Arts and Science, Business 
Administration, Engineering, and a combined group from 
“other colleges.” Thirteen CPI Scales and the ACE Total, 
Q and L scores comprised the variables tested. Using a 
two-way analysis of variance design, three hypotheses 
were tested for each variable: 


H, - There is no significant difference between 
scores made by graduates and non-graduates., 


H. - There is no significant difference between 
the scores made by students in different col- 
leges. 


H; - There is no significant difference between the 
scores made by graduates and non-graduates 
in different colleges. 


Six of the personality and the ACE T, Q, and L scores 
differentiated between graduates and non-graduates. Three 
personality variables and all of the intellectual variables 
differentiated between students in different colleges, and 
three of the personality tests showed significant interac- 
tion effects, thus refuting H,;. Point-biserial correlation 
coefficients are presented for each variable for each 
sub-group, and orthogonal comparisons are presented for 
the variables showing college differences. 

Group mean score profiles were analyzed and subjected 
to statistical tests. Graduates and non-graduates showed 
significantly different profiles as did students who entered 


different colleges. 





A cross-validation analysis was made on 150 cases not 
including representatives of the “other colleges” category. 
Although most of the findings on cross-validation were in 
the expected direction, none of the personality variables 
were found to differentiate graduates and non-graduates at 
statistically significant level of confidence. Of the ACE 
scores, only the ACE-Total scores refuted H, on cross- 
validation. One personality variable, the Femininity Scale, 
and the ACE T, Q, and L scores showed significant differ - 
ences between colleges. 

The implications of this study for college counselors 
and for occupational choice theories are discussed. The 
results found suggest that there are differences between 
the personality test scores and profiles of successful vs 
unsuccessful students, and further that there are measur- 
able differences in personality scores between students 
who enroll in different college curricula. The extent to 
which the results of this study might generalize to other 
students in other institutions would depend on their simi- 
larity to the sample studied. Additional investigations of 
these relationships in other groups of college students 
would be needed in order to confirm our findings. 

Microfilm $2.50; Xerox $7.60. 162 pages. 


FACTORS RELATED TO THE EDUCATIONAL 
ASPIRATION LEVEL OF SELECTED NEGRO 
AND WHITE SECONDARY STUDENTS 
AND THEIR PARENTS 
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Oscar Allan Rogers, Jr., Ed.D. 
University of Arkansas, 1960 


Major Professor: Dr. R. K. Bent 


I THE PROBLEM 


This study was conducted to determine the educational 
aspiration level of Negro and white students and their 
parents and to study some factors related to these levels, 
and the degree of relationship. The relationship of stu- 
dents’ educational aspiration levels to their school attend- 
ance, achievement, intelligence, vocational intention, their 
parents’ educational aspirations for them, and their 
parents’ education and income level was investigated. 


The problem suggested the following questions: 


1. What educational aspiration levels do selected 
secondary students and their parents possess? 


2. Do these levels differ for parents and students? 


3. What is the relationship of aspirations to the 
several factors? 


4. Do these factors differ for the Negro and white 
groups ? 


5. What is the relationship of parents’ education and 
income to the aspirations of the parents for the 
students ? 


The subjects were 64 Negro and 62 white students and 
the parents. The students were randomly selected from 
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grades 7 through 12 in a consolidated school district in the 
eastern section of Arkansas, 


IL THE METHOD 


The data were secured from students’ school records, 
from guided interviews with the students, their parents 
and their teachers. 

A white researcher procured the necessary data from 
the white schools and homes, and a Negro researcher 
gathered similar data from the Negro community. 

Correlation coefficients were computed between the 
aspirations of the four groups and the eight factors. 


Ii. FINDINGS AND CONCLUSIONS 


When the correlations, means and variances were 
compared and tested for significance, the following were 
the findings: 

1. The Negro students aspired to 14.4 years of school- 
ing compared with 14.6 years desired by the white stu- 
dents. The Negro parents desired 13.8 years of schooling 
for their children and the white parents wanted 14.3 for 
theirs. 

2. The aspirations of the two groups of students did 
not differ from those levels of their parents. 

3. The educational aspiration levels of the white stu- 
dents and parents were significantly related to all factors 
except school attendance. Aspiration levels of the Negro 
students were significantly related only to the education 
of their fathers and aspirations of their parents for them. 

4. The levels did not differ statistically for the racial 
groups. The Negro students and their parents wanted 
approximately the same amount of education as the white 
students and parents. The range of vocational intentions 
of the white students was wider than that of the Negroes. 
The factorial differential for the two racial groups was 
substantial. The white students appear to be in a more 
favorable position to achieve their aspirations when com- 
pared with the Negro students’ markedly lower socio- 
economic status, scholastic ability and educational 
environs. 

5. The parents’ aspirations for their children were 
significantly related to their education and income. 


IV. IMPLICATIONS 


It appears that students’ aspirations are influenced by 
the various factors considered in the study. A student in 
deciding on further education does so, or should do so, 
within the frame of reference of these and other factors. 
His guidance counselors and parents should consider his 
aspirations or the lack of them in terms of important 
factors within his life style. 

Administrative and instructional efforts should be 
made to assist the students in the formation of realizable 
aspirations and in making these more attainable. 

Microfilm $2.50; Xerox $5.00. 99 pages. 





THE EFFECTIVENESS OF SHORT-TERM 
GROUP COUNSELING UPON THE ACADEMIC 
ACHIEVEMENT OF POTENTIALLY SUPERIOR 
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Bob Burton Winborn, Ed.D. 
Indiana University, 1960 


Chairman: Louis G. Schmidt 


An investigation was made to determine the effective- 
ness of short-term group counseling upon the academic 
achievement of potentially superior but underachieving 
freshman students at Indiana University. Specifically, the 
procedure followed during the investigation was adopted to 
test the following null hypothesis: There will be no differ- 
ence in the academic achievement of a group of students 
receiving short-term group counseling and a group of 
students receiving no counseling. 

All freshman students who (1) enrolled for the second 
semester of the 1958-1959 academic year at Indiana Uni- 
versity, (2) who scored a total score on the American 
Council on Education Psychological Examination at or 
above the 80th percentile, and (3) who made a first se- 
mester grade-point average of 1.50 or below were selected 
as subjects of the investigation. One hundred thirty-five 
students were identified as potentially superior but under- 
achieving freshmen and were randomized into an experi- 
mental group and a control group for the purpose of 
studying the effects of short-term group counseling upon 
the experimental group. 

The group counseling program consisted of six counsel- 
ing sessions extending over a period of approximately two 
months. Prior to the counseling of the experimental group 
and at the conclusion of the counseling sessions, the 
California Psychological Inventory was administered to 
both the experimental and control groups. 

The effectiveness of short-term group counseling upon 
the academic achievement of members of the experimental 
group was evaluated by comparing post-counseling grade- 
point averages of the experimental group with those of the 
control group which was not counseled. Post-counseling 
scores made on three selected scales of the California 
Psychological Inventory by members of the experimental 
and control groups were compared to determine if short- 
term group counseling would effect significant differences 
between groups in scores made on these scales. At test 
of significance was used to determine the statistical sig- 
nificance of any differences that might have occurred. 

Based on the findings of the investigation the following 
conclusions were presented: 

1. The Students who did not participate in the short- 
term group counseling program made significantly higher 
grade-point averages than did the participants in the 
counseling program. This indicates that short-term group 
counseling tended to produce a negative effect upon the 
academic achievement of potentially superior freshmen 
as reflected by their academic grades. 

2. Scores made on three selected scales of the Cali- 
fornia Psychological Inventory which were designed to 
measure variables assumed to be associated with achieve- 
ment did not reflect any significant differences between 
participants in a short-term group counseling program 
and students who were not counseled. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





EDUCATION 551 





3. No particular subgroup, such as males, females, or 
counselees of a certain counselor, appeared to have caused 
the significant difference in academic achievement between 
students who were counseled and those who did not receive 
counseling. 

4. The majority of freshmen who were designated 
potentially superior but underachieving students could not 
be identified as such on the basis of high school grades, 
orientation test scores, or other information available to 
university officials prior to the time these students re- 
ceived first semester grades at the university. 

5. Observable factors that could contribute to the 
underachievement of a majority of the potentially superior 
freshmen were not in evidence when personal, social, and 
familial data that are usually available to university offi- 
cials were examined, 

Microfilm $2.50; Xerox $5.80. 120 pages. 
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A STUDY OF WOMEN DIRECTORS OF 
CHRISTIAN EDUCATION IN THE PARISHES 
OF THE EPISCOPAL CHURCH IN THE 
CONTINENTAL UNITED STATES 


(L. C. Card No. Mic 60-2962) 


William Robert Insko, Ed.D. 
Duke University, 1960 


Supervisor: E. C. Bolmeier 


Purpose. The main purpose of this study was to secure 
information on the (1) work responsibilities, (2) general 
status, and (3) educational preparation of women Directors 
of Christian Education in the parishes of the Episcopal 
Church in the continental United States. Information in 
these three areas is necessary in order to plan realisti- 
cally for the educational preparation of future women 
directors and to take steps for the improvement of the 
profession today. 

Procedure. The major source of data for this study 
was a questionnaire, which was sent to the women parish 
Directors of Christian Education in the Episcopal Church. 
Among other sources of information was the response to 
personal letters written to 95 leaders in the Episcopal 
Church. 

The questionnaire was mailed on November 1, 1958, 
and 4 months were allowed for women directors to return 
it. Of a possible 257, 169, or 65.8 per cent, responded. 

Of these, 127, or 75.1 per cent, were full-time salaried 
women directors and 42, or 24.9 per cent, were part-time 
salaried women directors. 

Results. In the area of work responsibilities this study 
shows that Episcopal women directors work primarily with 
the church school. The program for adult education is 
weak in the parishes they serve. They work 6 days a week 
for 36 to 60 hours. They do their own secretarial work, 
consider their associations with the people the most grati- 
fying part of their work, and recommend their profession 
to qualified young women. 





In the area of general status, it is shown that Episcopal 
women directors are generally employed by the rector, 
80.5 per cent are not given job descriptions, 60.5 per cent 
receive supervision from the rector, 64.4 per cent are 
provided with funds to attend Episcopal workshops, 85.3 
per cent read Findings, 46.2 per cent read Religious Edu- 





cation, 45.6 per cent belong to the Association of Profes- 


sional Women Church Workers of the Episcopal Church, 
33.9 per cent have come into the Episcopal Church from 
other churches, and most of them desire more of a team 
relationship with the rector. 

In the area of educational preparation, it was discov- 
ered that the 169 women directors answering the question- 
naire have attended 121 different colleges and universities 
for undergraduate study. One hundred, or 59.2 per cent, 
hold a bachelor’s degree. Fifty-eight, or 34.3 per cent, 
hold graduate degrees. Fifty women directors, or 29.5 
per cent, have no degree. However, 38 of those not holding 
a degree have had an average of two years of college. 

Twenty-eight, or 16.6 per cent, majored in education. 
Christian education was listed as a major in graduate 
study by 39, or 23.1 per cent, and considered the least 
beneficial among graduate courses. They consider con- 
tacts with their professors the most beneficial aspect of 
graduate work. Seventy-nine, or 46.8 per cent, listed 
class room teaching as previous professional experience. 
One hundred and fourteen, or 67.4 per cent, desire further 
graduate study. Forty-five or 26.6 per cent, would take 
correspondence courses. 

Recommendations. It is recommended that the Episco- 
pal Church (1) decide what the position of the women 
director of Christian Education should mean as to func- 
tions, (2) educate the clergy on the importance of the 
position and acceptance of the women, (3) open Episcopal 
seminaries to women, (4) provide summer sessions for 
those in the field, (5) strengthen all courses in Christian 
Education, and (6) offer courses in the Church School and 
Adult Education. 

Microfilm $3.95; Xerox $13.75. 305 pages. 
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University of Maryland, 1960 


Supervisor: Dr. Kenneth O. Hovet 


The purposes of this study are (1) to review the pres- 
ent curriculum of Bethel Theological Seminary with 
reference to the need of possible changes; (2) to recom- 
mend to the Bethel Theological Seminary certain revisions 
or re-study of the curriculum to meet various identified 
needs; and (3) to outline a procedure for other theological 
seminaries to adopt or adapt in their curriculum study. 

The faculty of Bethel Theological Seminary cooperated 
in this investigation by helping in the selection of the ten 
areas of study; namely, degrees, course offerings, majors, 
basic course offerings, sequence, integration, duration, 
culminating activities, field work, and internship. The 
Bethel Seminary faculty assisted in and approved the 
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formulation of the design of the study. They also reacted 
to the recommendations presented to them. This study 
may be considered as an action research project. 

The design of the study consisted of (1) the analysis of 
the 1958-59 Bachelor of Divinity program of Bethel Semi- 
nary; (2) the results of the returns of 339 Alumni Opinion 
Inventories from 90 per cent of the graduates of Bethel 
Seminary during the past 20 years and 60 second and third 
year students (95 per cent returns); (3) the comparison of 
the B.D. program of Bethel Seminary with those of 33 
selected seminaries; and (4) a study of the Standards of 
the American Association of Theological Schools. 

Upon the basis of the foregoing analyses, 32 recom- 
mendations were made to the faculty of Bethel Theological 
Seminary. Their reactions to the recommendations ap- 
pear inthe study. Several curriculum changes for the 
1959-60 B.D. program were made before the results of 
this study were determined. 

The changes which were incorporated in the 1959-60 
program were supported by the results of this study. 
Certain other recommendations are currently being stud- 
ied, and others may be considered as the occasions de- 
mand over a period of continual review and improvement. 

An outline of procedures for theological schools to 
study their own programs grows out of the review of the 
related literature and results from the methodology and 
outcomes of this study. The following steps may bea 
helpful guide to seminaries that are contemplating an 
investigation of their own program: (1) decide the need 
and purposes of the study; (2) define the limitations of the 
study; (3) discover the studies that have been made; 

(4) determine the design of the study; (5) delegate the 
responsibilities for study; and (6) evaluate and implement 
certain results of the study. 

Microfilm $2.95; Xerox $10.15. 225 pages. 


EDUCATION, TEACHER TRAINING 


THE IDENTIFICATION OF PHYSICAL SCIENCE 
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Robert Edward Buxton, Ed.D. 
University of Maryland, 1960 


Supervisor: Dr. Paul E. Harrison, Jr. 


Purpose of the study. The major purpose of this study 
was to derive subject matter which is consistent with the 
interdependence of physical science principles and indus- 
trial metalworking processes. An effort was made to 
achieve this goal by identifying basic principles of chem- 
istry and physics involved in selected processes of the 
metalworking industries or necessary to understand the 
characteristics of the materials. 

Procedure of the study. A search of the literature 
revealed a list of 249 principles of chemistry and physics 
of importance to general education which could be utilized 
in the study. An additional list of 125 principles of 











physics, chemistry and metallurgy was derived by the 
writer. 

Ten industrial processes were selected from classifi- 
cations by Begeman and by Vance. A digest of each proc- 
ess was written to compile the elements essential to an 
understanding of the process. The integration of the sci- 
entific principles constituted the next step. It was accom- 
plished through process-principles analysis. The symbol 
of each principle found to be involved in the process was 
inserted in context at the point of involvement. 

These materials were submitted to a group of twelve 
consultants in science, science education, and engineering. 
Two consultants reacted to the involvement of each princi- 
ple in each of two processes to provide objectivity for this 
portion of the study. 

The consultant-approved principles were tabulated to 
determine the total number involved and the number se- 
lected from each of the basic lists. An analysis was made 
to reveal the kinds of principles involved in the various 
processes. 

Findings and interpretations. The findings of the study 
include the principles derived by the writer, the abridged 
processes with integrated principles, and the tabulations 
which summarize the number and kinds of principles in- 
volved in the various processes. A total of 197 principles 
from all the lists was found to have 483 applications in the 
ten processes utilized in the study. Principles related to 
heat, the properties of energy and matter, the chemical 
nature of matter, and the structure of matter were found 
to be involved in all the processes. 

Microfilm $4.45; Xerox $15.75. 347 pages. 





THE ORGANIZATION AND ADMINISTRATION 
OF AUDIO-VISUAL PROGRAMS IN THE STATE 
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Jack Francis Hoyes, Ed.D. 
University of Pittsburgh, 1960 


This study presents the organization and administration 
of the audio-visual programs as they existed in the state 
teachers colleges of Pennsylvania as of 1959. Elements of 
the problem include the historical background, existing 
consistencies and inconsistencies in the programs, and the 
presence of services in respect to the available facilities 
and equipment. 

Data includes information from the records of the 
teachers colleges of Pennsylvania, reports to the Depart- 
ment of Public Instruction, completed questionnaires from 
the directors of the audio-visual programs at the 14 state 
teachers colleges in Pennsylvania, and personal inter- 
views. 

The initial step in procedure was a survey of the gen- 
eral historical background of the development of audio- 
visual programs in Pennsylvania. Questionnaires were 
prepared and sent to the directors of the audio-visual 
programs at the state teachers colleges as the next step. 
At the same time, the resources of the Department of 
Public Instruction were studied to discover and organize 
the available material into a chronological pattern. Rec- 
ords, syllabi, catalogs, bulletins, interviews, letters, and 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





EDUCATION 953 





related materials were included in the search for pertinent 
information. 

This survey included four major areas: finance, per- 
sonnel, materials, and services. 

The following recommendations were offered in the 
financial phase: 


1. The State Department of Public Instruction should 
provide funds for a separate budget at each of the 
14 state teachers colleges. 


. Each Pennsylvania Regional Film Library at the 
state teachers colleges should keep the rental fees 
collected and improve the local program. 


. Each state teachers college should plan an annual 
budget to include the two funds mentioned above. 


In the personnel phase the following recommendations 
were made: 


1. Certification requirements should be planned and 
adopted to improve personnel selection. 


. More nonprofessional members should be added to 
the audio-visual Center staffs. 


. More student projectionists should be employed for 
classroom projection. 


. Audio-Visual Faculty Committee members should 
be chosen on a rotating membership basis. 


. All the college audio-visual programs should be 
organized and controlled through the Education 
Departments. 


The following recommendations were made in the 
materials phase: 


1. Obsolete films and filmstrips should be removed 
from the film libraries. 


2. More new films, filmstrips, and recording disks 
and tapes should be added to the college Centers. 


3. AS many rooms as possible should be prepared for 
projection situations. 


4. Supplements to the initial publication of the Cur- 
riculum Bulletin should be published periodically. 





In the services division of the study the following 
recommendations were offered: 


1. Each audio-visual program should offer a workshop 
course to follow the required course in audio-visual 
education. 


. More preview and listening rooms should be made 
available on all campuses to encourage more re- 
quests for films, filmstrips, and recordings. 


. Each audio-visual Center should publish and dis- 
tribute information which would inform students, 
faculty, and interested public school personnel of 
the available equipment, materials, and services of 
the college Center. 


Several outcomes might result from this study: (1) re- 
vision and improvement of the audio-visual programs at 
the other state colleges of Pennsylvania, (2) encourage- 





ment toward integration of the best features in all pro- 
grams through comparisons, (3) information made avail- 
able to the Department of Public Instruction which may 
result in state-wide improvement, and (4) encouragement 
of studies of similar nature by institutions and agencies in 
other states. Microfilm $2.50; Xerox $7.20. 154 pages. 
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University of Arkansas, 1960 
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THE PROBLEM 


The purpose of this investigation was to ascertain 
criteria suitable for measuring the benefits gained from 
on-campus and off-campus student teaching, to formulate 
suitable procedures to try out these criteria, and to 
demonstrate the use of these criteria and procedures 
using the limited sample of student teachers available at 
the University of Arkansas during the fall semester, 
1959-1960. 


THE PROCEDURES 


This experiment included the student teachers in 
on-campus and off-campus assignments at both elementary 
and secondary levels. An analysis was made of (1) the 
attitude changes in the student teachers during the student- 
teaching period as measured by the scores made on the 
pretest and post-test Minnesota Teacher Attitude Inven- 
tory, (2) the knowledge of pupils acquired by the student 
teachers in the different teaching situations as measured 
by a Knowledge of Pupil Questionnaire, (3) the satisfaction 
with student teaching of on-campus as compared with off- 
campus student teaching as measured by their feelings 
toward certain aspects of student teaching, and (4) the 
extent and adequacy to which students enrolled in both 
programs of student teaching participated in activities 
which contributed toward the attainment of selected objec- 
tives pertinent to the student-teaching program. 


THE FINDINGS 


The data from the Minnesota Teacher Attitude Inven- 
tory, treated by the analysis of covariance technique, 
revealed no significant difference existed among the four 
groups in attitude change during the student-teaching 
period. 

The data from the Knowledge of Pupil Questionnaire 
revealed that a significant difference existed between 
on-campus and off-campus student teachers in each of the 
areas of measurement with the exceptions of “Area I: 
Genuineness of Purpose and Level of Aspiration” and 
“Area II: Student Health and Physical Growth.” A signifi- 
cant difference existed between elementary and secondary 
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student teachers in four of the six areas of measurement. 
These differences were in favor of the on-campus student 
teachers and the elementary student teachers. 

The analysis of variance revealed a highly significant 
difference existed between elementary and secondary 
student teachers as measured by the Satisfaction Scale. 

A significant difference appeared between on-campus and 
off-campus student teachers in “Classroom Relationships” 
and “Community Relationships” on the Satisfaction Scale. 
These differences were in favor of the elementary student 
teachers and off-campus student teachers. 

The data from the Activities Scale revealed that the 
amount of participation and the adequacy of that partici- 
pation for all groups ranged from one extreme to the 
other. The analysis of variance showed that a highly sig- 
nificant difference existed in each of the objectives be- 
tween the elementary and secondary student teachers. 
This difference was in favor of the elementary group in 
all of the objectives with the exception of Objective VIL. 

A highly significant difference existed between on-campus 
and off-campus student teachers in Objective VII anda 
significant difference existed between these groups in 
Objective L The difference was in favor of the on-campus 
group. No significant difference existed in the remaining 
objectives. 


CONCLUSIONS 


On the basis of the findings of this investigation, it was 
concluded that: 

1. Certain aspects of student teaching can be investi- 
gated and measured with a high degree of accuracy and 
the selected criteria and procedures used in this study 
will measure adequately the difference between on-campus 
and off-campus student teaching at the University of 
Arkansas when adequate samples are available. 

2. The emphasis of the present student-teaching pro- 
gram is on teacher-pupil relationships and on classroom 
instruction while school-community relationships are not 
stressed, 

3. The differences between on-campus and off-campus 
student teaching as revealed in this study were not con- 
clusive due to inadequacy of the sample. 

Microfilm $3.50; Xerox $12.40. 271 pages. 
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The purpose of this investigation was to assemble and 
analyze data which would provide insight into the back- 
ground and status of the industrial arts teachers in se- 
lected public secondary schools of the State of California. 
The problem was concerned with the determination of the 
kind of undergraduate preparation best suited for the 
industrial arts teachers in California. The inquiry further 
involved a study of the present system of certification of 





industrial arts personnel in the State and a comparison of 
requirements with the standards recommended by the 
various California State Colleges. 

The data gathered were obtained through the use of a 
personal interview of the 256 industrial arts instructors 
employed in the 98 public secondary schools in the twenty- 
three northern counties of the State of California. The 
basic data gathering device was designed to elicit informa- 
tion concerned with the educational qualifications of the 
teachers, participation in programs of professional im- 
provement, number of positions held, relationship of 
starting salaries to present salaries, sources of employ- 
ment, undergraduate courses required to satisfy the basic 
needs of all industrial arts majors, trends in general shop 
programs, number of teachers employed, types of cre- 
dentials utilized, teaching minors, industrial arts courses 
in the public schools, teaching load, and participation in 
activities other than industrial arts. 

The data gathered were compared with (1) the certifi- 
cation requirements for industrial arts instructors in the 
remaining forty-seven states, and (2) the recommended 
standards suggested by the professional associations con- 
cerned with industrial arts. 

The conclusions based on the research and findings of 
this investigation were: 

1. The offering of industrial arts courses in 98 of the 
99 secondary schools of the northern section of the State 
of California was indicative of the importance of industrial 
arts in the curricular structure of the schools. This im- 
portance was further indicated in that four out of every 
five students enrolled in the secondary schools were 
enrolled in industrial arts courses. 

2. The data indicated that the industrial arts instruc- 
tors had an adequacy of educational qualifications for 
their assignments in all facets of the position: type of 
degree, areas of concentration, areas of specialization, 
trade experience, and advanced degrees. All persons 
teaching industrial arts assignments possessed valid and 
regular teaching credentials. No California industrial 
arts instructor was teaching on an emergency credential. 

3. There was no significant difference between the 
instructor or the position in the urban and rural areas as 
indicated by the data presented. 

4. The present system of credentialing is adequate. 
Problems of credentialing seem to be concerned with the 
methods and procedures of obtaining the credential. This 
was indicated by the fact that almost fifty per cent of the 
instructors obtained their credential from the State De- 
partment to avoid the greater requirements of the pre- 
paring institution. 

5. The industrial arts instructors in the northern 
area of the State accepted their professional responsibili- 
ties and held memberships in professional organizations 
representing the teaching profession. All industrial arts 
personnel held membership in one or more associations. 

6. Preparation in an area or field was not requisite 
for an assignment as an instructor. This was especially 
true where the area was secondary to the position for 
which the instructor was employed. 

7. Great variation exists between the State Colleges, 
the State Department of Industrial Education, and the local 
schools in respect to the types and level at which indus- 
trial arts courses are to be offered, in recommendation 
for basic courses, undergraduate preparation require- 
ments, and the requirements for areas of concentration. 
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THE USE OF SELECTED AUDIO-VISUAL 
MATERIALS BY TEACHERS OF VOCATIONAL 
AGRICULTURE IN WISCONSIN 


(L. C. Card No. Mic 60-3238) 


Fouad Ragheb Mikhail, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Bryant E. Kearl 


The major objectives of this study were to measure 
variations in the current use of slides and filmstrips by 
vocational agriculture teachers in Wisconsin; to investi- 
gate problems influencing the effective use of visual aids 
in teaching; and to determine what physical, personal and 
psychological, and communicational factors were related 
to instructors’ use or non-use of slides and filmstrips. 

Questionnaires were sent to all of the 309 vocational 
agriculture instructors in Wisconsin. A 93.8 per cent 
return of usable questionnaires yielded data which were 
used to test twenty-three hypotheses. The chi-square 
statistic was used for testing significance of association 
between use of visual aids and the factors under consider- 
ation. Level of significance accepted for this test was 
5 per cent or less. 

Interrelationship analysis was presented to provide 
insight into the operation of each factor. Tschuprow’s 
coefficient of correlation was computed to determine de- 
gree of closeness between and among all factors. 

Teachers of vocational agriculture reported using 
slides and filmstrips 1.49 periods per week in the im- 
mediate preceding school year. The range of use varied 
from none up to six periods per week. 

Several obstacles to the use of slides and filmstrips 
were expressed. Lack of funds for purchase or rental of 
visual aids was the most serious. The second most seri- 
ous obstacle was lack of suitable slides and filmstrips. 
Poor classroom conditions ranked third. 

Use of slides and filmstrips had two relatively inde- 
pendent components--frequency and amount of use. Fac- 
tors significantly associated with frequency of use of 
slides and filmstrips were: 

1. Assignment of equipment to departments of voca- 
tional agriculture. When equipment was assigned, in- 
structors used it more frequently. 

2. Size of slide and filmstrip library. Instructors who 
had a good-sized library used it more frequently. 

3. Confidence in slides and filmstrips as most valuable 
devices in teaching vocational agriculture. Instructors 
with full confidence in these aids used them more fre- 
quently. 

4. Courses taken in audio-visual methods. Instructors 
who had taken courses had a higher frequency of use. 

5. Local production. Instructors who were able to 
produce their own slides or filmstrips had a higher fre- 
quency of use. 

6. In-service training. Instructors who had in-service 
training had a higher frequency of use. 

7. Efforts to keep up with new information as deter- 
mined by number of publications received. Positive rela- 
tionship with high frequency. 

Factors significantly associated with amount of use of 
slides and filmstrips were: 

1. Age of instructor. Older instructors used a larger 
number of these aids. 








2. Teaching experience. Longer teaching experience 
was associated with higher total use. 

3. Size of film-library. Instructors who had good- 
sized library had a higher total amount of use. 

4. Availability of funds. Funds to spend on visual aids 
were associated with greater total amount of use. 

5. Acceptance of recommended procedures in showing 
slides and filmstrips. Recommended procedures were 
associated with higher total amount of use. 

Interrelationship analysis revealed significant associa- 
tion between and among the preceding factors and the use 
of slides and filmstrips. Age of instructor appeared to be 
a central factor in these associations. The older teacher 
was more likely to have a good-sized film-library, equip- 
ment assigned to his department, encouragement from 
administrators to buy visual aids, authority to buy such 
material any time, and funds available. 

Size of film-library was the only factor significantly 
associated with both frequency and amount of use. 

Assignment of equipment was the factor most closely 
associated with frequency of use, but had a very slight 
association with amount of use. Courses taken in audio- 
visual methods had close relationship with frequency of 
use but only a slight association with amount of use. 

The findings indicated above suggest the desirability of 
experiments to seek causal relationships which can then 
be a basis for improving the use of visual aids by teachers 
of agriculture. Microfilm $3.20; Xerox $11.05. 245 pages. 


RELATIONSHIPS BETWEEN CERTAIN 
PERSONALITY VARIABLES OF SUPERVISING 
TEACHERS AND THEIR STUDENT TEACHERS AND 
THE RATINGS GIVEN THE STUDENT TEACHERS 


(L. C. Card No. Mic 60-2828) 


Daniel Ludrick Miller, Ph.D. 
Indiana University, 1960 


In order to better understand the personal equation 
which exists in the act of evaluating and rating the teaching 
performance or ability of student teachers, this study 
undertook to determine if it could be shown that the rating 
prepared by a supervising teacher of a student teacher is 
related to similarities and differences in certain aspects 
of their personalities. Specifically the research sought to 
test the hypothesis that the evaluative rating of the teach- 
ing ability of a student teacher by his supervisor is sig- 
nificantly related to the interaction of personality variables 
between the two. 

The California Psychological Inventory was used to 
assess personality variables in both supervising teachers 
and student teachers, and a detailed evaluation of teaching 
ability form was used to provide a single composite index 
of the evaluative rating for the student teacher. Two re- 
lated hypotheses were also investigated in the study, the 
first being that the rating given the student teacher is 
related to personality characteristics he possesses as 
shown by the CPI, and the second being that the rating the 
supervising teacher gives is related to personality charac- 
teristics he himself possesses, as shown by the CPL 

The research sample consisted of 97 student teachers 
from Indiana University and their respective supervising 
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teachers. It was hypothesized that this sample did not 
represent a special population wherein the personality 
variables between the supervisor and his student teacher 
interacted in a unique way different from interpersonal 
relations between other supervisors and their student 
teachers, but rather that it was somewhat representative, 
insofar as this variable was concerned, of a larger popu- 
lation of student teachers and supervisors throughout the 
country in teacher education programs similar to the one 
at Indiana University. 

The findings of the research completely supported the 
primary hypothesis. Statistically, significant correlations 
were found between ratings of the teaching ability of stu- 
dent teachers by supervising teachers and the direction 
and amount of their differences in scores on various 
scales of the CPI, and the highest ranked student teachers 
differed significantly from the lowest ranked student 
teachers in the mean amount and the direction that their 
personality inventory scores differed from those of their 
supervising teachers. It was concluded that personality 
interaction between a supervisor and his student teacher 
is a significant factor in the process of the evaluation of 


the teaching performance and ability of the student teacher. 


The research in part supported the second hypothesis. 
A multiple correlation coefficient significant at the .01 
level was found between the ratings received by the student 
teachers and their raw scores on a selected battery of 
CPI scales, however there was no significant difference 
between the mean scores on any of the CPI scales of the 
highest third of student teachers according to evaluative 
rating when compared to the lowest third. The research 
did not support the third hypothesis, and it was concluded 
that the evaluative rating given by a supervisor was not 
related to that supervisor’s own personality variables as 
measured by the CPL 

Microfilm $2.50; Xerox $6.60. 139 pages. 


AN IN-SERVICE EDUCATIONAL PROGRAM 
FOR BEGINNING TEACHERS OF SPANISH 
IN THE ELEMENTARY GRADES 


(L. C. Card No. Mic 60-2793) 


John Clifford Robertson, Ed.D. 
North Texas State College, 1960 


The purpose of the present study was to determine the 
effectiveness of an in-service education program as a 
means of providing qualified foreign language teachers 
for a beginning course in the elementary schools. Specifi- 
cally, the problem was concerned with a statistical com- 
parison of the achievement in the comprehension of 
spoken Spanish of two groups of pupils. One group, called 
the experimental group, was composed of fourth-grade 
pupils who were taught Spanish by teachers who had a 
maximum of three college hours in Spanish and who par- 
ticipated in a Spanish in-service education program. The 
other group, called the control group, was composed of 
fourth-grade pupils whose teachers had a minimum of 
twelve college hours in Spanish but had not participated in 
a Spanish in-service education program. 

In the pursuance of this purpose, an effort was made 
(1) to determine the amount and direction of any difference 





in the achievement in Spanish comprehension of the two 
groups after they had received nine hours of instruction; 
and (2) to determine the amount and direction of any dif- 
ference in the achievement in Spanish comprehension after 
eighteen hours of instruction. 

A Spanish in-service education program was conducted 
for thirteen experimental teachers. Thirteen fourth-grade 
teachers of Spanish who had a minimum of twelve college 
hours in Spanish, who composed the control group, did not 
participate in the in-service education program. 

Both groups of teachers taught Spanish to their respec- 
tive pupils twice each week in periods of twenty minutes 
each. The aural-oral method of instruction was used. 

The pupils were tested for their comprehension of 
spoken Spanish after they had received nine hours of in- 
struction and again after eighteen hours of instruction. 
Non-standardized tests were used. The reliability of the 
tests was determined by the Pearson Product-Moment test 


. re-test technique. The reliability coefficients of the tests 


were .81 and .74, respectively. 

The critical ratio technique was used to determine the 
significance of the difference between the mean achieve- 
ment scores on the various tests. 

At the conclusion of nine hours of instruction, the mean 
score achieved by the experimental group of pupils was 
37.17; by the control group, 35.49. 

At the conclusion of eighteen hours of instruction, the 
mean score achieved by the experimental group of pupils 
was 21.44; that of the control group was 19.80. 

These data indicate that if teachers with the usual 
qualifications are not available, it is not necessary to 
postpone indefinitely the introduction of Spanish in the 
elementary grades. Also, it might be desirable to provide 
an in-service education program for all beginning teachers 
of Spanish including those who have more than the mini- 
mum number of college hours in Spanish. 

These findings do not imply that an in-service educa- 
tion program is equal to the formal training given in 
college, nor does it imply that teachers who participated 
in this in-service education program have a knowledge of 
Spanish comparable with that of teachers who have twelve 
or more college hours of credit. 

Microfilm $2.50; Xerox $8.40. 185 pages. 


THE RELATIONSHIP BETWEEN INFORMATION 
AND ATTITUDE OF EDUCATION STUDENTS 
TOWARD AUDIO-VISUAL MATERIALS AS 
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COMMUNICATIONS MEDIA PACKAGE INTO 
EXISTING METHODS CLASSES 
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Silas Shelburne Stamper, Ed.D. 
Indiana University, 1960 


Chairman: James Q. Knowlton 


The problem. It was the purpose of this study to de- 
termine the relationship between information and attitudes 
of education students toward the use of audio-visual 
materials as a result of introducing a communications 
media package into existing methods classes. 
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Procedure and sources of data. Three experimental 
groups and a control group were selected from students at 
Stout State College for this experiment. The communica- 
tions media package used in the study was composed of 
four films selected from the Indiana University film series 
in the area of the preparation and use of audio-visual 
materials and a pictorial guide dealing with the techniques 
shown in the films. Four conditions were investigated 
using a 2 X 2 factorial design: Guide Only, Film and Guide 
(Package), Film Only, and Control. 

A Sentence Completion Blank and a Factual Test were 
constructed and employed to assess attitudes toward audio- 
visual materials and information about audio-visual ma- 
terials. The assumption was made that the use of the 
communications media package would increase the stu- 
dent’s information about audio-visual materials and that 
the student’s attitudes toward the use of audio-visual 
materials would shift in a more favorable direction. The 
second assumption was that the attitude change would be 
positively related to the increased knowledge regarding 
audio-visual materials. 

Findings. Major findings of the study were: 

1. The thirty-item Sentence Completion Blank was a 
reliable measuring device in assessing the attitude of 
education students toward audio-visual materials. The 
reliability of this instrument with audio-visual and non 
audio-visual groups was .780. There was inter-judge 
agreement of 90 per cent on the scoring of the instrument. 

2. The Factual Test did assess information about 
audio-visual materials. 

3. The differences between pre- and post-test scores 
of the Factual Test for the guide, package, and film groups 
were significant. There was no significant difference for 
the control group. 

4. The differences between the scores of the Sentence 
Completion Blank pre- and post-tests for the guide, 
package, and film groups were significant. The control 
group did not show significant differences. 

5. The differences between Factual Test scores of the 
guide and package groups, the guide and film groups, and 
the package and film groups were not significant. The 
control group, when compared with the experimental 
groups, was significant. 

6. The differences between the Sentence Completion 
Blank scores of the experimental groups were not signifi- 
cant. Comparison of each of the three treatments with 
the control group all proved significant. 

7. The correlation between information and attitude 
based on the post-test scores of the Factual Test and the 
Sentence Completion Blank was .32 (.005 point). Although 
too low to be of highly predictive value by itself, this de- 
gree of correlation is, nevertheless, highly significant. 

Conclusions. The conclusions from the investigation 
were: (1) the use of a communications media package did 
increase student’s information about audio-visual ma- 
terials, (2) the use of a communications media package 
did change attitudes in a positive direction, (3) the attitude 
changes were positively related to an increased knowledge 
of audio-visual materials, (4) the Factual Test and Sen- 
tence Completion Blank were reliable in assessing infor- 
mation about and attitude toward audio-visual materials. 

Microfilm $3.30; Xerox $11.50. 253 pages. 














AUDIO-VISUAL COMPETENCIES USEFUL IN 
TEACHING FOUR SUBJECTS IN 
THE INTERMEDIATE GRADES 
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Betty Stoops, Ed.D. 
Indiana University, 1960 


Chairman: Carolyn Guss 


Problem 


The central problem of this study was to determine the 
audio-visual competencies considered useful or desirable 
for the teaching of science, social studies, language arts, 
and arithmetic on the fourth, fifth, and sixth grade levels. 


Sources of Data 


The investigator made a detailed analysis of the litera- 
ture related to the topic and developed a questionnaire 
covering points on which there was not wide agreement in 
the literature. The questionnaire was submitted to 52 
educators representing various categories of teaching 
subjects, grade levels, and amount of teaching xperience. 
The investigator indexed the coverage of each topic in the 
literature, analyzed the questionnaire data, and determined 
the specific competencies related to each topic. 


Findings and Conclusions 


There are at least 239 distinct audio-visual competen- 
cies considered useful or desirable in the teaching of the 
four subjects on the three grade levels. These competen- 
cies include skills, abilities, understandings, and appreci- 
ations. 

There are differences of viewpoint among educators 
with various amounts of teaching experience as to the 
relative value of audio-visual competencies, both specifi- 
cally and generally. Supervisors tend to be better in- 
formed and to express more favorable opinions than do 
classroom teachers. The differences between experienced 
and inexperienced teachers tend to be more specific. 

There are some audio-visual competencies considered 
useful or desirable in one or more of the subject areas 
which are not so useful or desirable in the other subject 
areas. There is little or no difference in viewpoint among 
teachers on the basis of grade taught, within the range of 
fourth, fifth, and sixth grades. 

Audio-visual textbook writers and other authorities are 
not always in agreement with each other or with classroom 
teachers as to the value of specific audio-visual competen- 
cies. It would be impractical for any one teacher to at- 
tempt to attain all of the competencies listed, even if it 
were considered desirable. 

The list of competencies should be useful to persons 
planning or teaching courses on either the pre-service or 
in-service level of teacher education. It should also be 
useful to persons producing printed or audio-visual ma- 
terials for use in teacher education. 

Microfilm $5.75; Xerox $20.50. 451 pages. 
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AN ANALYSIS OF PUPIL AND COLLEGE 
STUDENT OPINIONS CONCERNING THE USE 
OF CLOSED-CIRCUIT TELEVISION FOR 
OBSERVATION OF CLASSROOM INSTRUCTION 
AT INDIANA UNIVERSITY 


(L. C. Card No. Mic 60-3016) 


William Thompson Voorhies, Ed.D. 
Indiana University, 1960 


Chairman: Dr. Howard T. Batchelder 


The Problem. The purpose of this study was to ana- 
lyze the opinions of pupils and college students concerning 
certain technical and procedural aspects in the use of 
closed-circuit television, the relative value of closed- 
circuit television and direct observation, and the pupil and 
college student acceptance of the use of closed-circuit 
television for observation of classroom instruction. 

Procedures and Sources of Data. The data were ob- 
tained by means of a numerically scaled check list, an 
interview guide and three opinionnaires administered to 
86 college students enrolled in the mathematics, language 
arts and social studies methods classes in the School of 
Education and by means of two opinionnaires administered 
to 175 University School pupils in grades 7, 8, 9, 10, and 
12 who were observed by college students via closed- 
circuit television during the second semester of the aca- 
demic year, 1958-1959. 

Findings and Conclusions: Major findings and conclu- 
sions were based on this study. They apply only to the 
experimental use of closed-circuit television for observa- 
tion of classroom instruction, in the School of Education, 
Indiana University during the second semester of the 
academic year 1958-1959. The conclusions were (1) the 
use of three television receivers, three televisioncameras, 
and three different pictures presented simultaneously was 
judged more satisfactory than the use of fewer; (2) there 
was no agreement as to whether the scenes should be 
selected by a technical director or by the college instruc- 
tor, as to whether the microphone should be regulated or 
pre-set and unregulated, or as to whether discussion 
should be held by observers in the viewing room during 
observation; (3) direct observation was judged slightly 
superior to closed-circuit television for observing class- 
room instruction, although for some phases of the obser- 
vation process, closed-circuit television was found to be 
slightly superior to direct observation; (4) in general, 
high school pupils willingly accepted their role in the use 
of closed-circuit television but they tended to become less 
favorable after having participated in its use; (5) in gen- 
eral, college students accepted the use of closed-circuit 
television for observation of classroom instruction and 
judged it to be an effective alternative and/or supplement 
to direct observation. 

Recommendations: It was recommended that (1) the 
use of closed-circuit television be continued for observa- 
tion of high school classroom instruction as an alternative 
and/or supplement to direct observation in the teacher 
education program at Indiana University; (2) efforts be 
continued toward improving technical difficulties, espe- 
cially the quality of sound reproduction and the silencing 
of camera focusing motors; (3) the project be expanded to 
provide opportunity for education classes in other areas 
to use the television facility; (4) a program be initiated 




















for the purpose of preparing college instructors to make 
the most effective use of the television medium; (5) peri- 
odic evaluation be made of the various uses of closed- 
circuit television in the School of Education at Indiana 
University. Microfilm $3.65; Xerox $12.85. 284 pages. 
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AN EVALUATION OF 
THE SIMPLIFIED CLASSICS 
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Irving Dumond Baker, Ph.D. 
University of Pittsburgh, 1960 


This study is an attempt to measure objectively the 
changes effected during the rewriting and adapting of 
school classics, books such as Treasure Island and Tale 
of Two Cities. Fifty-two adaptations of 18 original clas- 
sics were included in the study. Both originals and 
adaptations were measured with two readability formulas, 
the Flesch and the Yoakam, and two reading difficulty 
scores, expressed as grade levels, were found for each 
of the 70 volumes. 

A subordinate purpose in the study was the determina- 
tion of how consistently the two formulas gave the same 
results when applied to the same materials. There was 
also computed a percentage showing to what degree the 
plot or story detail of a given original classic was re- 
tained in each adapted version. 

It was found that the Flesch and Yoakam formulas, 
applied to the same pages of the same books, produced 
widely divergent results. The Flesch scores tended to 
cluster around the mean of difficulty, while the Yoakam 
scores showed relatively great variability. The Yoakam 
formula rated the hard books as harder and the easy books 
as easier than did the Flesch formula. With the Flesch 
formula the reading difficulty scores for the 18 original 
classics ranged from 6.2 to 9.6, with a mean of 8.0. The 
Yoakam scores ranged from 6.9 to 12.1 with a mean of 
9.7. The correlation between the two sets of scores (rank- 
difference method) was only .42. Rating the 52 adaptations 
with the two formulas produced a correlation even less 
significant (.21). The Flesch scores ranged from 4.6 to 
8.2 with a mean of 6.5. The Yoakam scores ranged from 
3.5 to 10.8 with a mean of 5.9. 

A striking variation was observed in the degree of 
plot or story detail retention, from three to 99 per cent. 
No significant correlation was found between the reading 
difficulty level of a given original and its adaptation, but 
a very high correlation (above .90) was found between the 
relative length of an original and its degree of plot re- 
tention. 

One may conclude that relative length is a good index 
to the completeness of an adaptation, but no assurance of 
relative reading difficulty. The reading difficulty of the 
simplified version seems more affected by the editorial 
policy of the publisher than by the degree of difficulty of 
the original. 

The wide variations found in the degree of completeness 
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are matched by equally wide variance in adapting tech- 
niques. Some adapters paraphrased exactly and used 
objective methods of vocabulary control. Others simply 
retold the story in their own words. 

If reliable, the lack of correlation between the reading 
difficulty results obtained by two formulas measuring the 
same passages is a discouragement to the investigator 
seeking objective methods of appraising reading difficulty. 
Whether Moby Dick is grade seven or grade twelve in 
reading difficulty seems to depend on the formula one uses. 

Six versions of Ivanhoe were measured in this study. 
The Yoakam formula rated the original Ivanhoe at 12.1 in 
reading difficulty. The six adaptations ranged in difficulty 
from 4.3 to 10.8 with the same formula. In percentage of 
story detail retention, the adaptations ranged from three 
to 41 per cent. So many variations were found in these 
six adaptations alone—in style, in fidelity to the original, 
in completeness, in maturity and difficulty of phrasing— 
that both a blanket condemnation and a blanket approval of 
adaptations seems oversimplifying. 

Microfilm $2.50; Xerox $6.00. 123 pages. 


A STUDY OF DISCIPLINE CONCEPTS 
IN CATHOLIC AND SECULAR EDUCATION FROM 
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Montana State University, 1958 


Director: Vernon O, Sletten 


The main purpose of this study was to discover and 
compare discipline concepts in the field of education. 
These concepts were to be those which were often called 
“Catholic” and those which, by way of contra-distinction, 
were often called “non-Catholic” or “secular.” In pur- 
Suing this purpose, the Catholic concepts were examined 
according to principles expounded in scholastic philosophy 
and psychology. Then, the non-Catholic discipline con- 
cepts were examined according to certain secular philoso- 
phies and psychologies. 

Secondary purposes flowed, of necessity, from this 
primary comparative purpose, and these were: (1) to 
present a learning concept about Catholic and secular 
discipline to the educational leaders of both schools of 
thought; (2) to develop this learning concept by way of an 
evaluation of existing knowledge on the subject. This con- 
sisted in extracting all the findings pertinent in Catholic 
and secular notions of discipline; (3) to restrict the treat- 
ment to inherent discipline concepts unless a study of these 
concepts necessitated a perusal of other aspects of the 
philosophical and psychological systems; (4) to point out 
that conduct was a basic study matter in the above sys- 
tems; (5) to indicate the use of both spiritual and material 
motives for the promotion of discipline; (6) to advise the 
reader about certain disciplinary practices both within and 
without Catholic and public schools, and to indicate at the 
same time particular similarities and differences; (7) to 
apply, for reasons of exemplification, Catholic and secular 
psychological and philosophical principles to the study of 
the discipline concepts of certain Catholic and non- 
Catholic guidance experts. 





The method of research involved collecting data from 
the libraries of specific Catholic and secular universities 
and colleges (Catholic University of Washington, D. C.; 
Saint Bonaventure University of Olean, New York; Notre 
Dame University of South Bend, Indiana; Theological Col- 
lege of Washington, D. C.; Carroll College of Helena, 
Montana; and Montana State University, Missoula, Mon- 
tana). A questionnaire, directed to Montana Catholic grade 
and high school principals, was used to check the data on 
the Catholic side of the question. The philosophical and 
psychological bases of the concept of Catholic discipline 
were developed early in the dissertation. Then, the 
Catholic practice (means and methods of discipline) was 
treated as an extension of the Catholic concept, and con- 
tained the original thoughts of prominent educators in the 
Catholic Church. 

The basic Christian meaning of discipline from a sub- 
jective point of view was seen as the bringing of man’s 
revolting members under the reasonable control of his 
higher and more spiritual powers. When discipline was 
considered from an objective viewpoint, it was noted that 
man needed some help from the outside which would enable 
him to see the truth more clearly and to do the good more 
consistently. Evidence was offered to support the Catholic 
position that God was the Source of all authoritative help 
from outside, but delegated its expression to parents, 
school, and government. 

In presenting the practice (means and methods) of 
discipline, it was found that the past century and a half 
has witnessed a change from the restricting type to that 
of training in self-control through motives of kindness. 
Certain public school sources were used in an attempt to 
show a correlation of thought on disciplinary practice 
between Catholic and non-Catholic educators. In listing 
suggestions for obtaining discipline, the idea was pre- 
sented of giving much responsibility and consequent trust 
to students for promoting growth in self-discipline. A dis- 
cussion of the principal-staff-pupil relationship empha- 
sized this notion of co-operative help. 

Next, certain similarities and differences were re- 
vealed between Catholic and public school thought on the 
subject of discipline. This was done first through an 
investigation of the impact of the philosophies of natural- 
ism, idealism, realism, and pragmatism on public school 
notions of education and discipline. Then, psychological 
principles were applied to the idea of discipline, and the 
discipline implications of the psychologies of connection- 
ism, behaviorism, gestalt (the classical theory), Lewin’s 
field theory, and functionalism were unearthed. The secu- 
lar principles of discipline were, in turn, applied to the 
study of the discipline concepts of guidance experts 
Charles Gilbert Wrenn, Ruth Strang, and Arthur Jones. 
Catholic philosophical and psychological principles were 
applied to the analysis of the work of guidance expert 
Charles Curran. The views on discipline of these four 
authors were then compactly summarized by way of com- 
parison, and their ideas were identified with the Catholic 
and public school philosophies and psychologies. 

An analytical summary brought out the fact that the 
basic differences actually arose from the sources of dis- 
cipline, and not from the meaning of discipline itself. 
Catholic education dealt with man’s or society’s disorder 
from a supernatural frame of reference, and secular edu- 
cation, from a natural frame of reference with no regard 
to the influence of original sin. The aims and purposes 
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of discipline of both schools of thought were seen to be 
quite similar. 

Finally, the solidarity of Catholic thought on the im- 
portant problems of discipline was subjectively evidenced 
by the results of the questionnaire directed to Montana 
Catholic grade and high school principals. The opinions 
of this latter group agreed, in substance, with the findings 
of the Catholic data of the dissertation. The data as 
gathered from the returned questionnaire were presented 
in the tables and appendix of the study. The material was 
listed in an appendix because it was merely an opinion 
survey, and not tested in practice in any way. 

Microfilm $6.85; Xerox $24.30. 539 pages. 


THE PEABODY-PUBLIC SCHOOL 
SUMMER HIGH SCHOOL PROGRAM FOR 
ACADEMICALLY TALENTED STUDENTS 

IN MATHEMATICS AND SCIENCE 


(L. C. Card No. Mic 60-2901) 


Milton Lewis Ferguson, Ed.D. 
George Peabody College for Teachers, 1960 


Major Professor: Arville Wheeler 


During the summer of 1959, George Peabody College 
for Teachers, the Tennessee State Department of Educa- 
tion, local school districts in Tennessee, and twelve local 
colleges and universities, with support from the National 
Science Foundation, conducted a state-wide summer pro- 
gram for academically talented high school juniors in 
mathematics and science. This program was undertaken 
to test the idea of providing special enrichment instruction 
on a state-wide basis through the use of public school 
facilities, high school instructors, college subject matter 
specialists as consultants, and special equipment of local 
colleges and universities during the summer months. 

Eight program centers were geographically located 
throughout the state. These centers were located to serve 
the greatest number of students and with respect to 
proximity to a local college or university. 

Student participants were selected according to their 
performance on a mental ability test, achievement test 
scores, high school academic record, and recommenda- 
tions by high school teachers and principals. 


Purpose of the Study 


The purpose of this study was to investigate a method 
of providing a state-wide enrichment program, in Tennes- 
see, for eleventh grade, academically talented students in 
mathematics and science. 


Summary and Conclusions 


1. The significantly higher gains made by the experi- 
mental groups over the control groups indicated that 
participation in the summer program contributed to an 
increase in subject matter achievement in mathematics, 
physics, and chemistry. 

2. Students in the experimental group did not indicate 
a significant gain over the students of the control group 
in ability to use scientific knowledge to solve problems. 





3. The cooperative approach, enlisting the comple- 
mentary aid of four educational agencies, proved feasible 
and necessary to implement this program. 

4. The greatest need of teachers of the academically 
talented student was broader training and experience in 
the subject matter field. 

5. The major strength of the program for the aca- 
demically talented student was new knowledge gained in 
the subject matter fields. 

6. The major weakness of the program was that pre- 
liminary planning was not begun early enough to allow for 
adequate preparation and planning. 

7. Students indicated that a combination of teaching 
methods should be used. 

8. Course offerings of this program served as an 
effective supplement to the curriculum of the high schools 
represented. 

9. The regional approach used in this program proved 
practical and operative. 

10. Teachers felt that they had benefited professionally 
by participating in the program. 

11. Students registered in the program represented 
22.4 per cent of the state-approved senior high schools 
and 1.0 per cent of the eleventh grade enrollment of state- 
approved county and city senior high schools of Tennessee. 

12. The total expenditures from program funds and 
local funds averaged $119.27 per registered pupil with a 
unit cost of $80.49. 


Recommendations 


1. Preliminary planning of subsequent programs of 
this type should begin early enough to allow time for ade- 
quate preparation and planning. 

2. A two-week, pre-service program should be initi- 
ated for the instructional staff. 

3. The roles and responsibilities of the participating 
agencies should be provided. 

4. Boarding facilities for a limited number of students 
should be provided. 

5. An additional program center in the Knoxville or 
Oak Ridge area should be provided. 

6. The maximum size of the mathematics, physics, 
and chemistry classes should not exceed twenty pupils 
per class. 

7. The objectives and courses of study in mathematics 
and physics should be revised. 

8. A state-wide testing program administered by the 
Tennessee State Department of Education should be 
initiated. 

9. This program should continue to be a basic junior 
level program with provisions for the admittance of quali- 
fied seniors. 

10. This program should continue to offer no credit to 
students for participation. 

11. A single salary schedule should be considered for 
teachers in this type of program. 

12. The program of studies should not be expanded 
until the administration and organization of the program 
have proven adequate. 

Microfilm $3.45; Xerox $12.15. 268 pages. 
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AN ANALYSIS OF THE INFLUENCE OF 
SUMMER CAMP EXPERIENCES IN DEVELOPING 
OR CHANGING CERTAIN BEHAVIOR PATTERNS 

OF SECONDARY SCHOOL PUPILS 


(L. C. Card No. Mic 60-2765) 


Burl Hunt, Ed.D. 
University of Arkansas, 1960 


Major Professor: Dr. R. K. Bent 


Purpose of the Study 


This study sought to determine the influence of sum- 
mer camp experiences in developing or changing certain 
behavior of secondary-school pupils, such as responsi- 
bility, sociability, cautiousness, and personal relations. 
An attempt was made to answer the following questions: 

1. To what extent do summer camp experiences in- 
fluence certain behavior of secondary-school pupils? 

2. In what kind of behavior and under what specific 
conditions are changes most likely to occur? 

3. If improvement of behavior does not result from 
summer camp experiences, what are the reasons for this 
deficiency? 


Source of Data 


Data for the study were secured at Po-ne-mah, a 
privately owned summer camp for girls, located near 
Kent, Connecticut. 

The study was concerned specifically with 51 campers 
of secondary-school age who were enrolled at the camp 
from July 1, 1959 to August 31, 1959. 

The behavioral patterns analyzed were restricted to 
those that were highly appropriate to camp life. The 
measurement of camping skills was not included. 


Statistical Analysis 


The technique used in this study was that of determining 
differences between initial and final tests of the same 
individuals. The t-value was then established to test for 
significant statistical differences. 


Conclusions 


On the basis of the findings of the study, it was con- 
cluded that: 

1. Improvement in over-all behavior does not in- 
evitably result from summer camping experiences. 

2. Some areas of behavior will show improvement 
while others will not. 

The following conclusions concerning the low positive 
and negative t-values found in the study were reached: 

1. It is possible that the past experiences of the 
campers determined their behavior, rather than the spe- 
cific situations in the camp setting. Past experience 
undoubtedly accounted for some lack of development or 
change of behavior. 

2. It is possible that the majority of the behavior 
traits used could be classified as “behavior traits that 
are developed over a long period of time.” This, possibly, 
accounted for a lack of significant change during the two- 
month summer camp season. 





Summary 


It is evident from this study that summer camping 
experiences do not necessarily produce behaviorial 
changes in campers. There is a need for an investigation 
into those environmental factors which can cause develop- 
ment or improvement in youth. Greater understanding of 
this would give the camp director and his counselors 
greater ability to direct and control the results of summer 
camp experience. 

Many summer camps were trying to develop good be- 
havior and social adjustment and other desirable traits in 
their campers. Some camps tried only to provide a pro- 
gram which the leaders considered instructive or fun. In 
a camp of this type it was assumed that beneficial results 
arose naturally out of the camp setting. This assumption 
was not based upon fact. 

It is hoped that this study, giving proof that desirable 
results are not an inevitable outcome of camp experience, 
will encourage educators and camp leaders to make a 
conscious effort to develop in their campers those quali- 
ties which will help them to live more purposeful lives. 

Microfilm $2.50; Xerox $5.60. 111 pages. 


RELATIONSHIP BETWEEN SELECTED FACTORS 
AND ACHIEVEMENT IN A UNIT ON 
PROBABILITY AND STATISTICS FOR 

TWELFTH GRADE STUDENTS 


(L. C. Card No. Mic 60-2754) 


James Ernest McKinley, Ed.D. 
University of Pittsburgh, 1960 


The problem in this dissertation was to determine the 
relationship between achievement in a unit of work on 
probability and statistics for twelfth-grade students and 
the selected factors of intelligence, reading comprehen- 
sion, previous achievement in mathematics, and previous 
experience in mathematics. 

A unit of work on probability and statistics for twelfth- 
grade students was prepared for this experimental study. 
The unit of material was taught to ten classes of students 
in nine schools. The students were given a test on the 
content of the unit of material before and after a period of 
study of 13 class periods. Measures of achievement, 
total intelligence, language intelligence, nonlanguage in- 
telligence, reading comprehension, previous achievement 
in mathematics, and previous experience in mathematics 
were obtained for each participating student. 

The results of this study showed that the participating 
students made a significant gain in achievement between 
the pre-test and post-test. In one school where a class of 
senior college preparatory students and a class of senior 
general mathematics students were taught the experi- 
mental unit, the achievement of the college preparatory 
class was significantly greater than the achievement of 
the general mathematics class. 

A coefficient of correlation of .46 was found for the 
relationship between achievement and total intelligence. 
The coefficient of correlation between achievement and 
language intelligence was found to be .47, while that of 
achievement with nonlanguage intelligence was computed 
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to be .42. This would seem to indicate that students’ 
linguistic abilities are more closely associated with 
achievement in this unit of work than their nonlanguage 
abilities. 

A coefficient of correlation of .58 was computed for 
the relationship between achievement and reading compre- 
hension. It was found in this study that the relationship 
between achievement and reading comprehension was 
affected by intelligence. A coefficient of partial correla- 
tion of .43 was computed for the relationship between 
achievement and reading comprehension with intelligence 
held constant. 

When previous achievement in mathematics was cor- 
related with achievement in the experimental unit, a 
coefficient of .56 was computed. A coefficient of partial 
correlation of .48 was found for the relationship between 
achievement in the experimental unit and previous achieve- 
ment in mathematics when intelligence was held constant. 
A partial coefficient of correlation of .55 was computed 
for the same two variables with previous experience in 
mathematics held constant. This would seem to indicate 
that intelligence affected the relationship between achieve- 
ment in the unit and previous achievement, while previous 
experience had little effect on the relationship. A corre- 
lation coefficient of .22 was found for the relationship 
between achievement and previous experience in mathe- 
matics. 

A study of the relationship between achievement in the 
unit and combinations of factors was also made. The 
coefficient of multiple correlation of achievement with 
intelligence and previous achievement in mathematics is 
.63. A coefficient of .61 was found for the multiple cor- 
relation of achievement with reading comprehension and 
previous achievement in mathematics. Also, a coefficient 
of multiple correlation of .60 was found for the relation- 
ship of achievement with intelligence and reading com- 
prehension. The coefficient of multiple correlation of 
achievement with the three factors of intelligence, reading 
comprehension, and previous achievement in mathematics 
was .68. Multiple regression equations were found for 
predicting achievement from the combinations of factors 
for which multiple coefficients of correlation were com- 
puted, 

The results of this investigation indicate that college 
preparatory students can achieve significantly in a study 
of probability and statistics and that measures of such 
factors as intelligence, reading ability, and previous 
achievement in mathematics should be of help in deter- 
mining a pupil’s aptitude for such study. The consensus 
of the participating students and teachers was that the 
experience was worthwhile and that a study of probability 
and statistics would be a valuable addition to the mathe- 
matics curriculum of the secondary schools. 

Microfilm $2.50; Xerox $3.80. 67 pages. 


AN ANALYSIS AND COMPARISON OF DAILY 
SCHEDULES IN TODAY’S MODERN ELEMENTARY 
SCHOOLS WITH THOSE OF THE PROGRESSIVE 
SCHOOLS OF THE MID-THIRTIES 


(L. C. Card No. Mic 60-3028) 


Ruth Mae Murdoch, Ed.D. 
The American University, 1960 


Chairman: Dr. Samuel Engle Burr, Jr. 


The Problem 





The essential objectives of this investigation were to 
review the fundamental philosophy of the progressive 
movement in education, to show how this philosophy was 
expressed in the daily schedules of teachers in progres- 
sive schools, and to discover to what extent, if at all, this 
philosophy is reflected in the daily schedules of teachers 
in modern elementary schools. 


The Procedure 








The study reports the results of an analysis and com- 
parison of 253 daily schedules of teachers in progressive 
elementary schools in 1936-37 with 253 daily schedules of 
teachers in modern elementary schools in 1958-59. The 
programs were selected on the recommendations of the 
State Department of Education, the Supervisor of Ele- 
mentary Education, and the school principal. The two 
groups of schedules were paired as nearly as possible 
with respect to grade level and geographic location. The 
schedules were analyzed to discover general characteris- 
tics and to determine the number and length of periods 
devoted to curricular areas commonly found in elementary 
schools. Comparisons were made on a percentage basis. 


Findings and Conclusions 





The following general characteristics were found to be 
common to both the progressive and the modern school 
programs. The schedules were tentative, flexible, and 
subject to change to fit immediate needs. The day was 
divided into large blocks of time devoted to related areas 
of learning. Provision was made for pupil-teacher plan- 
ning and evaluation. 

General similarity between the two groups of schedules 
was also evident in specific curricular areas. Both groups 
scheduled large blocks of time for reading activities and 
commonly related the language arts of reading, speaking, 
and creative writing to social studies, science, or health, 
thus placing stress on the social importance of language. 
Both progressive and modern schedules made provision 
for the development of arts and appreciations and com- 
monly integrated or correlated art with the unit of work in 
social studies or science. There was general similarity 
in respect to the number and length of recess periods. 
Modern schools frequently scheduled physical education 
in place o one recess. 

These definite likenesses led to the conclusion that in 
general characteristics and the treatment of most curricu- 
lar areas the two sets of programs reflected a similar 
philosophy. The modern schedules examined reflected 
quite definitely most of the basic psychological and social 
principles of progressive education. 

Distinct differences between the progressive and modern 
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schools were found. Science was listed on 25 per cent 
more of the modern schools than of the progressive. 
Arithmetic appeared on 20 per cent more of the modern 
programs. In progressive schools several tool subjects 
were frequently taught in a single drill period, but mod- 
ern schools usually provided a separate period for each 
fundamental skill. A few modern schools introduced a 
foreign language at the elementary level. No modern 
schedule listed practical arts such as were found on more 
than 25 per cent of the progressive programs. In pro- 
gressive schools social studies formed the core of the 
curriculum. Modern teachers accorded to social studies 
a place of importance and many areas of the curriculum 
were integrated with the social studies but there was no 
evidence that they formed the core or only center of 
integration. 

These distinct differences between the progressive and 
modern programs indicated a new emphasis on science 
and the fundamental skills of arithmetic, reading and 
spelling. Microfilm $3.05; Xerox $10.60. 233 pages. 


PROCESS AND PRODUCT IN ART AND 
EDUCATION WITH SPECIAL EMPHASIS ON 
THE PHILOSOPHY OF JOHN DEWEY 


(L. C. Card No. Mic 60-2785) 


Howard Crane Oswalt, Ed.D. 
University of Southern California, 1960 


Chairman: Professor Brackenbury 


The main intent of this investigation was to determine 
whether, in the eyes of John Dewey and various writers 
on modern art, it is proper to speak of a “product” of art 
in any final sense. A secondary purpose was to determine 
the proper relationship of process and product in the 
artistic processes themselves. A third purpose was to 
determine whether, according to the same authors, it is 
proper to speak of a “product” of education in the same 
sense as in art. 

The method employed in the study was one of philo- 
sophical analysis and reconstruction. The sources studied 
were various writings of John Dewey, Walter Gropius, 
Wassily Kandinski, Sir Herbert Read, and Sheldon Cheney 
and selected secondary sources. 

Findings and Conclusions. (1) It was found that there 
was agreement between the writers studied that art can 
properly be considered a product that is in some sense 
final, which has intrinsic (as opposed to instrumental) 
value, and which in some sense transcends the social 
processes. (2) It was found that Dewey’s discussion of the 
means-end relationship and emergent aims is adequate as 
a description of the methods of modern, experimental 
painting. From the account of the methods of modern 
architecture, according to Gropius, a prevision of the 
finished product and a “strategic aim” were seen to be 
operative in the selection of means and ends. Consider- 
able planning was held to be necessary to insure the con- 
gruence of process and product, function and form; and 
Dewey’s doctrine of emergent aims was seen to be appli- 
cable only in a theoretical and indirect manner to the 
building process. (3) The dissertation was inconclusive 











on the question of educational products, the authors studied 
having very little to say specifically on this matter. Cer- 
tain inferences were drawn, however, from Gropius’ 
account of the operation of the Bauhaus and from the 
writings of John Dewey. (4) The dissertation was incon- 
clusive, also, as to the nature of appreciation. Writers 
on modern art were seen to be almost unanimous in be- 
lieving that appreciation is intuitive and immediate, and 
does not come at the end of a process. Dewey’s position 
on this matter was found to be equivocal. 
Recommendations. (1) It was suggested that education 
be thought of as more nearly analogous to architecture 
than painting in its complexity, its cost, and the difficulty 
of correcting mistakes. (2) It was suggested that the 
specification of educational products (nonhuman) that would 
meet the requirements of an enlightened, democratic, and 
industrialized society would do much to give concreteness, 
objectivity, and direction to the educational process. (3) It 
was suggested that if, in planning, the educational process 
is viewed as a whole there would be a considerable gain 
in continuity of the learning process. (4) It was suggested 
that the adoption of a “strategic aim” by education would 
do much to give a unity that is currently lacking. A spe- 
cific suggestion was made stemming from the writings of 
John Dewey. (5) It was suggested that greater attention to 
style in all areas of education and at all levels would re- 
sult in greater efficiency as well as improved quality. 
(6) It was suggested that more work needs to be done in 
the area of determining the nature of appreciation of edu- 
cational products to determine the similarities and differ- 
ences between such appreciation and the appreciation of 
art. Microfilm $4.00; Xerox $13.95. 309 pages. 





THE EFFECT OF INTRA-CLASS ABILITY 
GROUPING ON ARITHMETIC ACHIEVEMENT 
IN GRADES TWO THROUGH FIVE 


(L. C. Card No. Mic 60-2984) 


William Maurice Smith, Ph.D. 
Louisiana State University, 1960 


Supervisor: Professor C. Winston Hilton 


The purpose of this study was to investigate the effect 
of intra-class ability grouping on arithmetic achievement 
in Grades Two through Five of the elementary school. 

Experimental and control classes were established in 
Grades Two through Five of the Lake Charles City Schools 
during the first semester of the 1959-1960 school session. 
Thirty teachers were paired, then selected for experi- 
mental or control assignments through random sampling. 
Ninety-five pupil pairs were established, using as the 
major criteria the grade placement in arithmetic average 
on the Stanford Achievement Test, Form L, and estimated 
intelligence quotients derived from the Science Research 
Associates Mental Abilities Test. 

Participating teachers were instructed through con- 
ferences for their roles in the study. All classes followed 
the arithmetic program suggested by the local course of 
study for the first semester. Teachers kept daily logs of 
their activities. Experimental classes spent at least 
seventy-five per cent of the daily arithmetic period working 
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in intra-class groups -- A (high), B (average), and C (low) 
-- formed by use of grade placements in arithmetic aver- 
age. Control classes were taught by the “class-as-a- 
whole” procedure. The same supervisory services and 
instructional materials were provided control and experi- 
mental classes. 

The arithmetic sections of the Stanford Achievement 
Test, Form M, were administered during the eighteenth 
week of the semester; pupil grade placements were com- 
piled and studied for comparative gains in problem solving, 
computation, and arithmetic average. Grade-placement 
gains for intra-class groups and their matched partners 
in control classrooms were compared. 

The “t-test” was used to test for significant differ- 
ences in gains. The five per cent level of significance was 
used to reject the hypothesis that no significant differences 
in the gains existed. 

The results indicated that the experimental classes 
achieved significantly higher gains than did the control 
classes in the following: arithmetic average, Grade Two, 
Grade Four and Grade Five; computation, Grade Two, 
Grade Four, and Grade Five; and problem solving, Grade 
Two. 

Intra-class Group A (high) achieved significantly higher 
gains than did matched partners in control classes in 
computation and arithmetic average, Grade Five. 

Intra-class Group B (average) achieved significantly 
higher gains than did matched partners in control classes 
in computation, problem solving, and arithmetic average, 
Grade Four. 

Intra-class Group C (low) achieved significantly higher 
gains than did matched partners in control classes in 
computation and arithmetic average, Grade Four. 

The matched partners in control classrooms achieved 
significantly higher gains than did intra-class Group B 


(average) in problem solving, Grade Three. 

On the basis of the evidence presented in this study, 
it is indicated that intra-class ability grouping is a pro- 
cedure which may be used to improve arithmetic achieve- 
ment in Grades Two through Five of the elementary school. 
The effects of intra-class ability grouping appear to be 
about the same for the three intra-class groups used in 


this study. Microfilm $2.50; Xerox $5.40. 109 pages. 


CRITICAL INCIDENTS IN THE ASSIGNMENT OF 
MARKS TO HIGH SCHOOL STUDENTS 


(L. C. Card No. Mic 60-2789) 
Joseph Samuel Wallace, Ed.D. 
University of Southern California, 1960 


Chairman: Professor LaFranchi 


The purpose of this study was to determine critical 
areas in the assignment of marks to high school students 
from two points of view: that of administrators and 





counselors and that of the classroom teacher. To this 
end, report forms were sent to administrators and coun- 
selors as a group, asking each respondent to report a 
critical incident relative to marking which was handled 
effectively and one which was handled ineffectively by 
teachers. Teachers were asked to report similar inci- 
dents in regard to administrative action or school policy. 
A total of 918 reports were received from high schools 
throughout California with 500 and more enrollment. 
These anecdotal reports were classified in categories 
and subcategories by use of a punch-card system. 

Findings. The following were found to be critical areas 
in marking: (1) use of marking plans by teachers in the 
classroom, (2) consideration of the role of individual dif- 
ferences, (3) administrative support of teachers in han- 
dling critical problems, (4) relationship of pupil behavior 
to marks, (5) establishment of lines of communication 
with parents, (6) utilization of conferences or referrals, 
(7) relationship of attendance to marking, (8) type and 
quantity of evidence used by teachers to support marks, 
and (9) use of general policy statements concerning 
marking. 

Conclusions. The major conclusions were as follows: 
(1) There is a need for general policy statements on 
school-wide and departmental bases. (2) Use of a definite 
marking plan by teachers based upon a point-equivalent 
scale and providing continuous information on progress 
to students is effective. (3) Teachers need the assurance 
that the administration will support them when critical 
situations arise. (4) Individual capabilities should be taken 
into account in marking. (5) The area of influence of non- 
scholastic factors upon marks is controversial and pre- 
sents a potential trouble spot. (6) Effective marking 
procedures require that line of communications with 
parents be established and kept open, utilizing such de- 
vices as the deficiency notice and conferences. (7) Criti- 
cal incidents are more likely to occur in academic classes 
than in nonacademic subjects. (8) Boys are more likely to 
be involved in critical marking situations than are girls. 
(9) Ineffective marking procedures are more discernible 
in teacher action than in administrative action or policy. 

Recommendations. (1) Administrators should encour- 
age teachers to establish specific marking plans which 
are objective and easily explained to students. (2) Admin- 
istrators and counselors should develop lines of communi- 
cations with teachers to provide a two-way flow of 
information relative to marking. (3) The administration 
should maintain a policy of backing teachers in crisis 
situations provided that the latter follow school policy and 
sound educational procedures. (4) A set of written policy 
statements should be established by joint administrator- 
staff action based upon the criteria set forth in the conclu- 
sions of this study. (5) An ongoing program of review and 
evaluation of procedures should be maintained. (6) Aware- 
ness of the public relations aspect of marking should be 
cultivated with the staff. (7) Methods should be devised 
for differentiating between marks in classes for low- 
ability students and those in classes for the more gifted. 

Microfilm $5.95; Xerox $21.20. 468 pages. 
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A HOSPITAL INPATIENT CLASSIFICATION SYSTEM 
(L. C. Card No. Mic 60-3319) 


Robert Joseph Connor, D.Eng. 
The Johns Hopkins University, 1960 


This dissertation presents a hospital inpatient classi- 
fication system which relates the time spent, by nursing 
personnel, with a patient to his class. The implications of 
such a system to hospitals are discussed. A work sam- 
pling study which recognized the variations in nursing 
patient care loads and led to the development of theoreti- 
cal models for the total nursing work load on a ward is 
presented. 

Alternative hospital staffing systems are discussed in 
light of these results. Analytical and simulated compari- 
sons of the present staffing system and a controlled 
variable staffing system are presented, The results of 
the comparisons indicate a controlled variable staffing 
system permits better utilization of personnel as well as 
a reduction in personnel. 

The work discussed in this dissertation has been con- 
ducted as part of the Johns Hopkins Hospital Operations 
Research Division’s inpatient project. This project has 
been supported by the United States Public Health Service 
under grants GN-5537 and W-167. 

Microfilm $2.70; Xerox $9.45. 208 pages. 


OPERATIONS RESEARCH IN BUDGETING 
(L. C. Card No. Mic 60-3321) 


Marvin Anthony Griffin, D. Eng. 
The Johns Hopkins University, 1960 


This dissertation is an account of an attempt to extend 
and to apply operations research methods to the field of 
budgeting. Although a concerted effort is made to solve 
some specific budgeting problems found to exist in a large 
telephone company, the research is not problem centered. 

This work is presented in four parts as follows: 


Part 1. Introduction to Operations Research and 
Budgeting 


Part 2, Theoretical Considerations in Budgeting 

Part 3. A Case Study in a Telephone Company 

Part 4. Summary of the Research 

The essence of the approach which was used is the 
separation of the quantitative from the qualitative factors 


comprising a budgeting system. It was shown that this 
separation permitted the formulation of an expected profit 





equation relating a few of the more significant quantitative 
factors of a budgeting system. By defining expected profit, 
expected revenue and expected cost to be a function of the 
scheduled operating capacity in units of production, the 
relationship between profit and operating capacity could 

be studied. This analytical approach led to the deter- 
mination of the optimal operating capacity. Additionally, 
the expected profit equations may also be used to compute 
other interesting quantities describing future operations. 

The methodology developed in Part 2 was applied and 
evaluated in the Case Study described in Part 3. In gen- 
eral, the application followed the suggested methodology 
quite closely. By viewing the elementary budgeting models 
as broad specifications, it was possible to extend them to 
suitably describe a real world budgeting system. 

The effect of budgeting and controlling only a portion of 
the total expenditures of an enterprise is analyzed. The 
results of this analysis convinced company management 
to budget and control all expenditures. 

Possibly the most difficult area encountered in the 
development of the real world budgeting system was the 
problem of forecasting future customer demand. The 
method selected and implemented was multi-variate re- 
gression analysis in which twelve independent variables 
were used. 

The dissertation is summarized and concluded with 
some remarks on general applications and problems 
requiring further research. 
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SOIL TEMPERATURE AND MOISTURE 
CONDITIONS UNDER AND AROUND 
AN EXISTING ANIMAL SHELTER 


(L. C. Card No. Mic 60-2877) 


Albert Edgar Powell, Ph.D. 
Iowa State University of Science and Technology, 1960 


Supervisors: Henry Giese and Henry M. Black 


The basic objectives of this work were to determine 
the temperature and moisture conditions which exist in 
the soil under and around an animal shelter at any time 
during the year, and to present this information in such a 
manner that it can serve as an aid in the design of animal 
shelters. 

In the analysis of the problem, the solution of the two- 
dimensional heat flow problem for the boundary conditions 
assumed is developed. An Iowa State dairy barn under 
which the soil had reached an equilibrium condition was 
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chosen for the study. A block of soil extending from the 
center of the cross-section of the shelter 18 ft. to the 
outside wall and 16 ft. beyond, and 95 ft. deep was used 
for the installation of 220 thermocouple junctions and 144 
Bouyoucos blocks. Junctions were located in 22 lines, 

11 inside and 11 outside the shelter, each line having 10 
junctions spaced 12 in. with the first 6 in. below the sur- 
face and the last, 9 ft. 6 in. below the surface. Blocks 
were located in 16 lines, 11 inside and 5 outside the 
shelter, each line having 9 blocks spaced 12 in. with the 
first block 12 in. below the surface and the last, 9 ft. 
Data from both thermocouples and blocks in 11 lines under 
the shelter and 4 lines outside the shelter from July 1, 
1950, to July 1, 1951, were used for analysis. 

At the time the blocks and thermocouples were placed, 
soil samples were taken. From these it was determined 
that the soil was uniform in grain particle size. It classi- 
fied as a sandy clay loam. The moisture content of the 
soil was highest immediately under the floor (19-20%) and 
decreased to a depth of 5 ft. (14%) after which it remained 
constant. This moisture content of the soil under the 
shelter remained constant throughout the year. For pur- 
poses of determining the thermal conductivity of the soil, 
it was concluded that the soil can be considered at or above 
a moisture content equivalent to the field capacity of the 
soil. 

Two-dimensional plots of the variation in soil tem- 
perature with time of year at various distances from the 
center line through the cross-section of the shelter were 
made for 13, 33, 53, 73 and 94 ft. below the surface. 
The values taken from these plots were used to make 
three-dimensional drawings showing the variation of soil 
temperature with time of year and distance from a center 
line through the cross-section of the shelter. 

The patterns of the isotherms in the soil under and 
around the shelter were drawn for each month of the year 
for which data were evaluated. The heat movement in the 
soil under the shelter towards or away from the floor was 
less than 1 Btu/hr. for each ft.® of floor area. Under an 
area approximately 6 ft. on each side of the center line, 
the temperature dropped only to a common low of 56°F. at 
all elevations. There appeared to be no advantage to 
insulating the floor of an animal shelter which is to be 
maintained at a temperature below 52°F. in the colder 
months and above 56°F. in the warmer months from the 
soil on which it rests. 
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HYDROGENATION WITH PALLADIUM DIAPHRAGMS 
(L. C. Card No. Mic 60-3163) 
Orrin Edgar Andrus, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Wayne K. Neill 


The study of hydrogenation with palladium diaphragms 
was primarily aimed at the problem of low and declining 





rates and of palladium deterioration. Eight series of tests 
were conducted, using equipment and procedures specifi- 
cally designed for each. 

Preliminary research verified the workability of the 
completely electrolytic dual-cell and the auxiliary equip- 
ment which had been conceived for the study. Hydrogen 
was electrolytically generated on one diaphragm surface, 
diffused in part to the opposite surface, and consumed 
electrolytically without evolution of gases on this surface. 
Control was maintained by the application of approximately 
constant diaphragm potentials. Rates of hydrogen genera- 
tion and consumption were determined from the currents 
measured in the respective cell circuits. 

A series of 50 ninety-hour tests were conducted, each 
controlled automatically at fixed closed-circuit diaphragm 
potentials. The independent variables included diaphragm 
thickness, the history of heat treatment and cold work, and 
the previous history of hydrogen charge and discharge. 
The rate of hydrogenation for each test declined to a very 
low value. A study of the data indicated the cause was not 
a change in palladium diffusivity but rather a combination 
of poisoning of the diaphragm surface and an approach to 
a steady-state hydrogen gradient. 

Exploratory tests, made by manually controlling the 
closed-circuit diaphragm potentials while alternating the 
operations of charging and discharging on one surface at 
a time, indicated that poisoning had been the major cause 
for the decline in hydrogenation rate. 

Another series of exploratory tests, made by manually 
controlling the closed-circuit diaphragm potentials of a 
dual-cell while resorting to a sequence of intermittent and 
simultaneous operations of charging and discharging, 
further verified the deduction that the decline in hydrogen- 
ation rate had resulted largely from the poisoning of a 
surface. Reversals in the current direction through the 
dual-cell circuits relocated the poison and increased the 
hydrogenation rate temporarily. The plating of poison 
onto a removable platinum cathode appeared to delay a 
following decline in rate. 

Efforts to decontaminate dual-cells by pumping the 
electrolyte in series through the compartments while using 
a series electrical circuit periodically reversed in direc- 
tion resulted in numerous cracks and crack-like perfora- 
tions at grain boundaries. Replacement of the series 
electrical-circuit with separate circuits arranged to de- 
contaminate the diaphragm anodically on both sides re- 
sulted in numerous pit holes and pin-point perforations in 
the diaphragm. Such perforations allowed the transfer of 
complex ions through the diaphragm without accomplish- 
ment of hydrogenation. 

Tests made with dual-cells provided with means for 
effective pre-decontamination continued to show a decline 
in hydrogenation rate, although less rapidly. This indi- 
cated that contamination had been continuously taking place 
at a very low rate. 

A pre-decontaminated diaphragm was made to hydro- 
genate for weeks at an equivalent rate of 150 to 200 milli- 
amperes per square centimeter of anode surface without 
any visible deterioration of the metal. Poisoning was 
averted by preventing the diaphragm-solution potential of 
the anode surface from approaching an erratic positive 
value, by maintaining an evolution of hydrogen gas in the 
generating cell, and by introducing palladium black or the 
equivalent into the electrolyte contacting the diaphragm 
cathode. Information obtained from the oscilloscope trace 
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following a rapid break of the respective electrical circuit 
was found useful for the control of the dual-cell. The 
potentials represented respectively by the starting point 
of the trace and by the point at which the slope changed to 
nearly horizontal were useful in detecting and preventing 
diaphragm poisoning on either surface. 

Such poisons as arsenic, platinum, mercury, and oxy- 
gen were studied individually with respect to location, 
detection, prevention, and removal. 

Microfilm $4.75; Xerox $16.65. 370 pages. 


RELATIONSHIP OF SOYBEAN OIL QUALITY 
WITH COMPLETENESS OF EXTRACTION 


(L. C. Card No. Mic 60-2861) 


Huan-Yang Chang, Ph.D. 
Iowa State University of Science and Technology, 1960 


Supervisor: Lionel K. Arnold 


It has been generally assumed that the last portions of 
oil obtained by extraction become progressively poorer in 
quality. The purpose of this research was to study the 
quality of soybean oil obtained by continuous countercur- 
rent extraction using commercial hexane as solvent. The 
extraction was carried on to different degrees in the Iowa 
State University pilot plant extractor by controlling the 
operating variables, such as the feed rate, the solvent 
rate, the time of extraction, and the temperature of ex- 
traction, and the data on the quality of oil, expressed in 
terms of refining loss, iodine value, saponification value, 
unsaponifiable matter, refractive index, and color, were 
correlated with the completeness of extraction or the 
residual oil content of the meal. 

The speed of the conveyor chain was varied from 1.6 to 
5.5 inches per minute, the feed rate varied from 3.50 to 
7.29 pounds of flaked soybeans per hour, on the dry basis, 
the solvent rate varied from 2.50 to 8.00 pounds per hour, 
the extraction time from 19.1 to 65.6 minutes, and the 
extraction temperature from 133.0 to 155.4°F. The mois- 
ture of the soybean flakes used for extraction varied from 
9.3 to 14.2 percent. The average thickness of the flakes 
was 0.011 inch. 


Table 1. Quality of soybean oil and residual extractables in 
the meal 
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125.7 192.2 0.44 1.4730 
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125.0 191.3 0.54 1.4723 
124.5 190.3 0.67 1.4719 
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The quality of the soybean oil and the residual oil con- 
tent of the meal from different pilot plant extractions are 
given in Table 1. 

The results of this research show that in continuous 
countercurrent extractions there are no significant varia- 
tions in the quality of the oil with completeness of extrac- 
tion except that the refining loss increases rather rapidly 
below 1.0 percent residual extractables in the meal. 
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THE SEPARATION OF IONS 
USING PERMSELECTIVE MEMBRANES 


(L. C. Card No. Mic 60-3187) 


Anthony Thomas DiBenedetto, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Edwin N. Lightfoot 


This study was part of a project aimed at obtaining an 
understanding of non-ideal permselective membranes. 

The primary object here was to determine the applicability 
of the Nernst-Planck equations for studying the behavior of 
ions in aqueous solutions surrounding a membrane, 

This investigation was carried out in stagnant and 
laminar flow systems, using aqueous 0.01 to 0.2 molar 
solutions of silver nitrate, nitric acid and mixtures of the 
two. Nepton CR-61 cation selective membranes were used, 

The starting points for the development were the 
Nernst-Planck equation, the condition of electroneutrality 
and the proper boundary conditions for a given geometry. 
Equations were developed for prediction of the actual 
limiting current in terms of the limiting current to an 
ideal (100 percent efficient) membrane, the true efficiency 
of the membrane and the diffusivities and bulk mole frac- 
tions of the ions. The limiting current to an ideal mem- 
brane was evaluated mathematically by making use of 
solutions which were available in standard texts on mass 
and heat transfer. The efficiency was determined experi- 
mentally. Equations were also developed for prediction 
of the relative transport numbers of two cations in terms 
of the measurable bulk properties of the system. 

The Nernst-Planck equations describe the behavior of 
ions near a membrane. It is possible to assume independ- 
ent migration of the ions and the “pseudo-binary” diffusion 
coefficients can be evaluated from available mobility data. 

Limiting currents are predictable within the range of 
variation in the experiments. Under certain conditions 
the predicted values are very sensitive to small variations 
in the physical properties of the system. 

The relative transport of two cations is primarily a 
function of relative concentration, relative diffusivity, 
current density and ion exchange equilibria with the hydro- 
dynamics of the solutions being less important. The 
derived equations can be used to predict the separability. 

The diffusivities of the cations in the membrane rela- 
tive to the diffusivity of nitrate ion are ten times lower 
than‘in solution. This is explained by the assumption that 
the cations tend to concentrate nearer the anionic fixed 
charges of the membrane. The net results are a weak ion 
pairing of the cations and a partial screening of the effec- 
tiveness of the membrane. 
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In mixtures, the diffusivity of silver ions relative to 
hydrogen ions in the membrane is five times lower than in 
solution. This indicates that silver ions are more easily 
paired and thereby screen the fixed charges from both the 
migrating anions and the hydrogen ions. A calculated 
value of about 80 percent association of silver ions is con- 
sistent with the fact that the equilibrium distribution 
strongly favors the silver. 

The operation of a nine plate fractionating column re- 
sults in the preferential migration of hydrogen ions to the 
cathodic end. Preliminary data indicate that this is a 
feasible method of separating ions of like charge and that 
it should be possible to predict the performance charac- 
teristics of such equipment. 
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KINETICS OF THE CATALYTIC DEHYDRATION 
OF SECONDARY BUTYL ALCOHOL 


(L. C. Card No. Mic 60-3218) 


William Clarke Johnson, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Charles C. Watson 


The vapor phase, catalytic dehydration of secondary 
butyl alcohol was studied at three temperatures, covering 
the range of 400 - 500° F. At each temperature, data were 
taken to cover the pressure range from atmospheric to 
150 pounds per square inch gage. The catalyst was -28 
+35 Tyler mesh TCC silica-alumina bead catalyst fur- 
nished by the Socony-Vacuum Oil Company. 

It was found that the activity of the catalyst varied with 
time. The catalyst could not be regenerated to constant 
activity by treatment with air or steam; therefore all of 
the experimental data had to be corrected to some stand- 
ard level of catalyst activity. This activity correction 
somewhat limited the accuracy obtainable in determining 
the correct rate equation for the dehydration and the con- 
stants therein. 

The major side reactions considered were: dehydro- 
genation to form methyl ethyl ketone, cracking of the olefin 
product of the dehydration reaction, and polymerization of 
the olefin product. The dehydrogenation reaction was 
found to be negligible, while small amounts of cracking 
and polymerization were indicated. 

A single site, surface reaction controlling mechanism 
was found to correlate the data somewhat better than the 
dual site, surface reaction controlling mechanism. The 
degree of precision of the single site correlation is not 
enough better than the dual site correlation to allow the 
unrestricted conclusion that the single site case is the 
correct mechanism. The single site, surface reaction 
controlling mechanism is recommended, and is repre- 
sented by the following equation: 


frais 
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r = Rate of reaction, moles per unit mass of 
catalyst per unit time 





Fugacities of reactant A and products 
Rand S&S, respectively, R being water 


f4,fr,fs - 


Adsorption equilibrium constants for 
reactant A and product R, respectively 


E = Effectiveness factor. (Ratio of observed 
rate to rate for a catalyst similar except 
having no diffusion resistance in its pore 
system.) 


Ka, KR 


Over-all equilibrium constant 


Reaction velocity constant for the sur- 
face reaction 


Number of active sites per unit mass of 
catalyst 


Fugacities are used in the above equations because of the 
close approach to saturation in the case of the lower op- 
erating temperatures and higher operating pressures. 
Also the over-all equilibrium constant for the reaction 
was high enough that the term frpfs/K can be neglected. 
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HEATS OF MIXING: BINARY ALCOHOL-AROMATIC 
SYSTEMS AT 25, 35, AND 45°C. 


(L. C. Card No. Mic 60-2690) 


Robert Vernon Mrazek, Ph.D. 
Rensselaer Polytechnic Institute, 1960 


Research Professor: Hendrick C. Van Ness 


The purpose of this investigation was threefold: first, 
to design a simple calorimeter to measure the heats of 
mixing for endothermic liquid systems; second, to meas- 
ure the heats of mixing for binary solutions composed of 
a lower alcohol and a benzene derivative; and third, to 
investigate the effect of temperature on the heats of mix- 
ing for these systems. 

The design of the calorimeter permits the continuous 
introduction of one component into the mixing chamber so 
that the heats of mixing for the entire composition range 
of a system may be determined in two experimental runs. 
The calorimeter is designed to operate isothermally, and 
a thermistor is used as a temperature-sensing device. 
The isothermal conditions can easily be maintained to 
within +0.004°C, and the set temperature may easily be 
reproduced to within +0.0002°C. The calorimeter contains 
no vapor space, and thus the source of errors due to 
vaporization-condensation effects has been eliminated. 

Eighteen binary liquid systems were investigated at 
25, 35, and 45°C. Heats of mixing were determined for 
mixtures of methanol, ethanol, i-propanol, n-propanol, 
n-butanol, and n-amyl alcohol with benzene, toluene, and 
ethylbenzene. In addition, the heats of mixing for the 
benzene-cyclohexane system were determined at 25 and 
35°C in order to compare these results with data given in 
the literature. A total of fifty-six different curves for the 
heats of mixing as a function of the composition of the 
solution were determined, and the accuracy of the data is 
believed to be well within the maximum error of 2% 
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calculated by considering the propagation of the maximum 
experimental errors. For the few systems investigated 
for which reliable data are available in the literature the 
heats of mixing determined in this work agree quite well 
with the data of other investigators. 

It was found that the heats of mixing for the systems 
investigated could be represented very precisely as a 
function of the difference between the mole fractions of 
the two components of the solution by an equation of the 
following form: 


5 

n 

x:X2/AH = Dy An(x, - x.) 
n=-0 


= heat of mixing per mole of mixture 
= mole fraction alcohol 
= mole fraction benzene derivative 


= constants 


These equations are amenable to the use of a digital com- 
puter if one desires to calculate a large number of values 
of either the integral or partial molal heats of mixing. 
The constants for this equation are given for all of the 
systems investigated. In addition, smoothed values of the 
heats of mixing are tabulated for convenience in repre- 
senting the data graphically. 
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HIGH-ENERGY RADIATION DAMAGE 
TO FLUORESCENT ORGANIC SOLIDS 


(L. C. Card No. Mic 60-2932) 


Charles Frank Sharn, Ph.D. 
University of Maryland, 1960 


Supervisors: Professor Dick Duffey and 
Dr. James Schulman 


Radiation damage in organic solids exposed to Co™ 
gamma rays was studied through the analysis of the in- 
duced fluorescence changes. Seven pure materials - 
biphenyl, p-terphenyl, p-quaterphenyl, naphthalene, tetra- 
cene, and fluorene - were studied over the dose range of 
1 x 10° to5 x 10’ roentgens, at dose-rates from 2.2 x 10% 
to 1.7 x 10° roentgens/hour and at irradiation tempera- 
tures from -90° to 100°C. The irradiations were per- 
formed with a water-shielded Co® source. The fluores- 
cence spectra were obtained with a radiometer using 
ultraviolet light to excite the luminescent materials. The 
recovery with time of the degraded fluorescence, thermal 
annealing, optical self-absorption, and oxidation effects 
were also investigated in the irradiated material. 

The materials selected for this study were members 
of the phenyl-linked chemical series, the condensed-ring 
series, or a “hybrid” structure of these two linkage types. 
A comparison of the radiation-induced fluorescence 
degradation of these compounds indicated a relationship 
between fluorescent damage and chemical structure. It 
was found that radiation stability increased with increasing 
number of ring members. The “hybrid” linkage resulted 


in greater stability than either the phenyl or condensed type. 





For the phenyl-linked series, calculation of the rela- 
tive radiation stability was the same whether determined 
from the fluorescence degradation data or determined 
from the data reported for the chemical structural dam- 
age. These results suggested a direct relationship be- 
tween fluorescent and chemical damage. 

Comparison of the fluorescence degradation data to 
that of other workers indicated that the emission peaks of 
the compounds did not degrade proportionally as had been 
reported earlier. It was also observed that the degraded 
fluorescence recovered to a certain extent - slowly at 
room temperature and rapidly when the material was 
heated. These disagreements were explained in several 
ways. One, a modification of a conventional model used 
to describe fluorescence degradation was suggested. Sec- 
ondly, the behavior was attributed to radiation-produced 
luminescence centers. 

In agreement with the literature, the role of dose rate, 
self-absorption and oxidation in fluorescence degradation 
was found to be negligible. The study of the temperature 
parameter indicated that for the materials used, the 
fluorescence degradation was effectively independent of 
the temperature of irradiation. 

All the fluorescent degradation data in this study con- 
tributed to the development of a high-level dosimeter 
using anthracene and p-quaterphenyl. 
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ARGININE, CYSTINE, AND GLYCINE 
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Technological advancement in the field of biological 
treatment of domestic and industrial wastes depends on 
comprehension of the basic principles involved in the 
treatment methods being used. Nitrogen is one of the 
important elements required in biological systems. Be- 
cause free and combined amino acids comprise the major 
component of the nitrogen fraction of domestic sewage, 
the metabolism of amino acids by biological processes 
such as activated sludge is an important phase of biologi- 
cal utilization of wastes. This research was a laboratory 
investigation of the metabolism of three amino acids by 
activated sludge. L-Arginine, glycine, L-cystine were 
investigated. 

Using the fill and draw batch process, activated sludge 
was acclimated to substrates with a free amino acid as 
the nitrogen source. For comparison studies on the effect 
of acclimation on amino acid utilization, unacclimated 
control aliquots of activated sludge were maintained in 
the laboratory on a synthetic sewage substrate consisting 
of nutrient broth, urea, glucose, and inorganic salts. 
All substrates had the same theoretical carbonaceous 
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Biochemical Oxygen Demand (BOD) and the same nitrogen 
to BOD ratio. 

The Warburg respirometer was used to measure ac- 
climated and unacclimated activated sludge response to 
the amino acids in terms of oxygen uptake rates. Paper 
chromatography was used to determine residual quantities 
of free amino acids remaining at the completion of the 
Warburg respirometer studies. 

The findings of this study indicate that the rate of oxy- 
gen uptake was three to four times higher in activated 
sludge acclimated to L-cystine substrates than in unac- 
climated activated sludge. In the case of L-arginine, no 
significant change in oxygen uptake rates was effected by 
acclimation of activated sludges to L-arginine substrates. 
With glycine substrates the oxygen uptake rates were 
higher for acclimated than for unacclimated activated 
sludges. However, activated sludge apparently acclimates 
readily to glycine. After three feedings of glycine, pre- 
viously unacclimated sludges attained the oxygen uptake 
rate exhibited by acclimated cultures. 

Although the oxygen uptake rates differed for unac- 
climated and acclimated samples during the twenty-four 
hour oxidation period, the ultimate total amount of oxygen 
utilized was nearly the same for acclimated and unac- 
climated cultures in all the studies conducted in this 
investigation. 

Chromatographic studies showed, within the limits of 
detection of the chromatograms, that free amino acids 
were not present in the activated sludge supernatant at the 
end of the twenty-four hour test period. 

Chromatographic studies on glycine depletion in acti- 
vated sludges fed with glycine indicated that free glycine 
removal from the supernatant of the activated sludge was 
enhanced by sludge acclimation to substrates with glycine 
as the nitrogen fraction. This indicates that, for the 


simplest of the amino acids, acclimation can foster the 
development of more active transport systems for amino 
acid incorporation into activated sludge. 

Warburg respirometer studies indicated that canavanine 
was a competitive inhibitor of arginine utilization in sam- 
ples both acclimated and unacclimated to L-arginine sub- 
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ULTIMATE STRENGTH OF 
HIGH STRENGTH STEEL CIRCULAR COLUMNS 


(L. C. Card No. Mic 60-3395) 


Akira Nitta, Ph.D. 
Lehigh University, 1960 


It is a well known fact that the use of high strength 
steel for column members of medium length will provide 
efficient resistance against instability in the inelastic 
range, because of the high yield stress level. It should be 
pointed out, however, that the process of heat treatment 
for such a material may cause cooling residual stresses 
and initial out-of-straightness, both of which are most 
significant factors influencing load carrying capacity of 
column members. 

In this dissertation the problem is divided into four 
parts. First, the thermal transient and residual stresses 
in a solid cylinder are studied on the basis of a tempera- 





ture - dependent stress-strain relationship and Mises’ 
yield criterion. An approximate solution computed by a 
step-by-step method is presented with a numerical ex- 
ample for the case of a water-quenched steel. The result 
is checked with experimental measurements performed by 
the “combined method” together with the ordinary “boring- 
out method.” 

Secondly, the residual stress caused by cold-straight- 
ening is investigated both theoretically and experimentally. 
Since this distribution is no longer polar-symmetric, the 
ordinary Sach’s method is not applicable, and a “modified 
boring-out method” is developed by using MacLaurin’s 
expansion formula for the solution of Volterra’s integral 
equation of the first kind, This result is compared with 
measured residual stresses by the “beam-dissection 
method.” 

With proper information on the residual stresses thus 
obtained, an average stress-strain curve is readily fur- 
nished for each material. Then a solution to the inelastic 
buckling strength of round columns is developed with a 
derivation of the tangent modulus load and the reduced 
modulus load in terms of the tangent modulus which is 
related to the average stress-strain curve. 

As a final objective, the ultimate strength of circular 
columns is analyzed, taking into account the effects of both 
the above-mentioned residual stresses and initial out-of- 
straightness of column members. It is shown that good 
correlation exists between the theoretical predictions and 
column test results. 

The results obtained in this investigation may be 
directly applied for the design of high strength round 
column members of built-up towers. 

Microfilm $2.50; Xerox $6.20. 130 pages. 
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FLOWGRAPHS FOR NONLINEAR SYSTEMS 
(L. C. Card No. Mic 60-3318) 


Theodore Albert Bickart, D. Eng. 
The Johns Hopkins University, 1960 


The development of a nonlinear flowgraph notation for 
the representation of a large class of nonlinear systems 
is the central topic of the paper. By the definition of 
power operator branches, exponential operator branches, 
switching operator branches, and limiting operator 
branches it becomes possible to represent a variety of 
nonlinear systems. In particular it becomes possible to 
represent in a very simple manner a number of different 
types of hysteretic systems. A study of the rules for the 
manipulation of the nonlinear flowgraphs is made so as to 
bring out the procedures that might be used in reducing 
the complexity of a system as represented by the flow- 
graphs. Generalized flowgraph inversion procedures are 
developed as a consequence of the defined nonlinear branch 
transmittances. A variety of nonlinear systems are illus- 
trated to indicate the broad applicability of the notation in 
representing such systems. 

A multi-index notation is presented as a technique for 
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analyzing nonlinear flowgraphs containing linear operator 
branches and power operator branches. The notation is 
developed in a general fashion in order that it might be 
applicable in terms of any complete set of functions. 

The flowgraph notation is then employed as an aid in 
the design of systems for the measurement of functions 
used in probability theory, of systems for holding signal 
levels, and of a system for frequency modulation. This 
serves to illustrate the utility of the flowgraph notation in 
system-design situations. The flowgraph notation is then 
presented as the basis for examining the possibility of 
using a three level system for wave shaping purposes. 

The realization of the defined nonlinear operations 
using an analog computer is treated in the appendix to the 
paper. Microfilm $2.50; Xerox $8.60. 190 pages. 


THE SPECTRAL DENSITY OF A MULTIPLY 
SCATTERED ELECTROMAGNETIC FIELD 


(L. C. Card No. Mic 60-3051) 


Dimitri S. Bugnolo, Eng.Sc.D. 
Columbia University, 1960 


All theoretical efforts to date for the scattering of 
electromagnetic waves by a random dielectric noise have 
been restricted to a first Born approximation of the inte- 
gral equation for the scattered field. This is open to 
question when the length of the path exceeds one mean 
free path in the scattering region. 

When multiple scattering effects are of importance the 
rms magnitude or average power of the field can be found 
by using the transport equation for the photon distribution 
in positional velocity space. Doppler shifting of the signal 
introduces a further complication of interest to the com- 
munication engineer. It is therefore necessary to con- 
struct a transport equation capable of predicting the power 
spectral density of the electromagnetic field. 

This dissertation is concerned with the derivation of a 
transport equation for the spectral distribution of the 
photon density function in positional velocity space. The 
general theory is applied in detail to the case of multiple 
scattering by random dielectric noise and is independent 


of any particular model. A method of solution is developed 


for the special case of forward scattering. The results 
are applied in detail to the earth’s troposphere. 
Microfilm $2.50; Xerox $4.60. 90 pages. 


SIGNAL DETECTION BY ADAPTIVE FILTERS 
(L. C. Card No. Mic 60-3320) 


Edmund Marcus Glaser, D.Eng. 
The Johns Hopkins University, 1960 


Communication engineers are now giving increased 
attention to detection systems which are able to adjust 
their own structure so as to be optimum for the particular 
detection problem of the moment. This paper describes a 
system which is capable of adapting and optimizing its 
response to the class of pulse signals whose individual 





pulses are less than T seconds in duration. In order for 
this system to perform satisfactorily the necessary as- 
sumptions are: 


(1) The transmission medium or signal source can be 
allowed to change slowly, when compared with the 
frequencies of signal and noise, so that the system 
may be able to detect these changes and vary its 
structure parameters accordingly. 


The noise process interfering with the incoming 
signal is stationary. 


The signals that are received and to be adapted to 
are of the repetitive pulse type, with each pulse 
differing only slightly from its predecessor in 
waveshape, in accordance with (1). It is not neces- 
sary that the pulse period be known or constant. 


(4) Only one signal is received at a time, that is, 
there are no interleaved pulse signals. 


The regimen of operation of the adaptive filter system 
is as follows: 


(1) In the initial state it is assumed that noise only is 
present at the input and that all pulse signals 
whose duration is less than T seconds are equally 
likely to be received. The system is then a con- 
figuration for incoherent signal detection, which 
yields optimum performance over this class of 
signals. 


When a tentative first decision has been made by 
the system that some signal is present, an esti- 
mate of the structure of the signal is made and 
applied to the linear (coherent) filter sub-section 
to modify the impulse response of that filter. The 
decision making sub-section, or detector, is also 
modified to take into account the fact that informa- 
tion now is available on the existence and structure 
of the signal. This modification takes the form of 
changing the weighting of the outputs of the co- 
herent and incoherent sub-sections and readjusting 
the signal detection threshold. 


The previous steps are repeated when a tentative 
second decision has been made that a signal is 
present. This step utilizes both the new informa- 
tion acquired and that obtained during the first 
detection. As a result the signal parameters are 
now known more accurately and the filter is more 
closely optimized to the signal for the detection of 
the third pulse. 


The process is repeated with subsequent pulse de- 
tections until a desired level of confidence has 
been reached concerning the existence of the signal 
and its structure. At this time, if desired, the 
filter can be reset and begin searching for new 
signals. 


The analysis and synthesis of the adaptive system is 
facilitated by the use of an orthogonal function decompo- 
sition of the received signal. The use of the orthogonal 
decomposition permits synthesis of optimum linear filters 
by various circuit techniques, several of which have been 
reported elsewhere. The structure of the system utilizing 
such a decomposition is described in detail. 
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Since the operation of the adaptive filter is based upon 
signal detection and estimation in noise backgrounds, 
considerable attention is devoted to the relationship be- 
tween optimum signal detection and estimation. The 
methods of statistical decision theory are used. 

A program to test the validity of the approximations 
and assess the over-all system performance was carried 
out by simulation of the system on both analog and digital 
computers. The results of these experimental runs are 
described. Microfilm $2.50; Xerox $7.60. 165 pages. 


EXPANSION OF LINEAR AND NONLINEAR 
CONTROL THEORY OF SINGLE- AND 
MULTI-REGION NUCLEAR REACTORS 


(L. C. Card No. Mic 60-3212) 


Richard Felix Hill, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Thomas J. Higgins 


Linearized nuclear reactor control theory, previously 
well established for single-region (uniform) reactors, is 
extended to include coupled, multi-region (nonuniform) 
reactors, i.e., reactors which are not assumed uniform in 
construction, material, and energy distribution of the free 
neutrons. The linear matrix equations developed for 
coupled, multi-region reactors can be used to determine 
the perturbation in the densities of the free neutrons in 
the different sections of the reactor as produced by 
simultaneous application of small reactivity perturbations 
in the various regions. 

Explicit equations, for both single- and multi-region 
reactors described by the exact nonlinear kinetic equa- 
tions, are developed for the steady-state output neutron- 
density resulting from a periodic reactivity input. Equa- 
tions for the describing-function, of value in frequency 
response analysis, are obtained, 

In the course of advancing this extended reactor con- 
trol theory, useful, general sets of normalized perturbed 
reactor equations (including temperature caused reactivity 
feedback effects) are developed and used throughout. 

All points of theory are supported by illustrative 
numerical examples. Confirmatively, values calculated 
from the derived equations and values experimentally 
determined by use of a Minneapolis-Honeywell nuclear 
reactor simulator for a typically dimensioned single- 
region reactor prove to be in good agreement. 

Microfilm $2.50; Xerox $5.80. 116 pages. 


SIGNAL REPRESENTATION 
AND DIRAC’S NOTATION 


(L. C. Card No. Mic 60-3323) 


David Chin Lai, D.Eng. 
The Johns Hopkins University, 1960 


A signal is considered as a physical observable which 
has meaning when and only when measurements have been 





made. To set up a mathematical model, we associate the 
signal with a geometric object--specifically a vector in 
abstract vector space. Measuring a signal amounts to 
projecting the vector (signal) onto a particular set of 
coordinate axes that characterize the measuring appara- 
tus. To more closely relate the measuring process and 
the mathematical formulation, we adopted Dirac’s notation 
with modifications and new interpretations to provide a 
new representation of signals. Using this concept and 
symbolism, it is possible to unify all the formulations of 
signal representations. Different representations of a 
signal are reduced to projecting the signal onto different 
sets of coordinate axes, 

Microfilm $2.50; Xerox $5.80. 119 pages. 


AN ANALYTIC AND SIMULATOR STUDY OF 
AN ADAPTIVE CONTROL SYSTEM 


(L. C. Card No. Mic 60-3231) 


Richard James McGrath, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Vincent C. Rideout 


An adaptive method which uses a sinusoidal parameter 
perturbation combined with correlation detection ina 
feedback loop to control a parameter is investigated in 
this thesis. The method is essentially one of those men- 
tioned by Draper and Li in a 1951 paper. In this study the 
method is applied to dynamic systems subjected to ran- 
dom inputs and two parameters are simultaneously ad- 
justed, 

A short general discussion of adaptive systems is 
followed by a simplified discussion of the adaptive scheme 
studied in the thesis. It is shown that the approximate 
partial derivative of the weighted average error with 
respect to the disturbed parameter is obtained. Analytic 
results of optimization if the partial derivative is avail- 
able are compared with the results of a computer simula- 
tion having no dynamics. 

A study is then made of the action occurring when the 
input to a system is a sinusoid. A linear modulation of 
the error is assumed and the squared error is correlated 
with the perturbation to bring about self adaptation. Ran- 
dom inputs are examined and it is seen that the speed of 
adaptation is related to the resolution time of the spectrum 
of the error. A computer study is then made of a third 
order system having two adjustable parameters with both 
mean square and mean absolute error being used as 
optimalizing criteria. Inputs are square waves and also 
white noise passed through various spectrum shaping 
filters. Finally a nonlinear system which has gain limiting 
is optimized by automatically adjusting the amount of 
derivative feedback as the gain limiting level and the 
inputs change. Microfilm $2.50; Xerox $4.60. 89 pages. 
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STEADY STATE TORQUES AND VOLTAGES 
OF AN INDUCTION MOTOR OPERATING WITH 
SIMULTANEOUS UNBALANCE IN 
ROTOR AND STATOR CIRCUITS 


(L. C. Card No. Mic 60-3247) 


David Wolph Olive, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Norbert Schmitz 


The behavior of induction machines with simultaneous 
rotor and stator impedance unbalance is investigated for 
the steady state characteristics. The method used is 
based upon the idealization of the machine and analysis 
using coupled circuit techniques. From a knowledge of the 
form which the currents must have in order to satisfy the 
known behavior of currents in the static circuits the gen- 
eral time dependent equations of machine performance can 
be found as infinite summations. The separation of these 
equations into component frequencies, conversion to 
phasor form and symmetrical component transformations 
then yield the general equations for steady state operation. 
With assumed symmetry about one phase, the equivalent 
circuit in the form of an infinite ladder structure is ob- 
tained. A number of equations for torque calculations are 
presented suitable for a number of connection possibili- 
ties. 

The behavior of this ladder network, simplified by 
neglecting resistance, is studied and expressions for peak 
voltages and peak components of the pulsating torque are 
obtained. 

Curves obtained experimentally are presented for 
single phase stator operation and various types of resis- 
tive unbalance in the rotor circuit. These curves are the 
speed-torque curves and the peak overvoltage curves 
which may be expected on unconnected machine terminals. 

A comparison is made of experimental and calculated 
speed-torque curves and of the current and voltage fre- 
quency components in the stator current and voltage wave- 
forms. The correlation is reasonable. A comparison is 
also made between values found by neglecting resistance 
and those obtained experimentally. 

Microfilm $2.50; Xerox $6.00. 122 pages. 


ELECTRONIC APPLICATIONS OF 
MAGNETIC FILMS 


(L. C. Card No. Mic 60-2878) 


Alvin Ashley Read, Ph.D. 
Iowa State University of Science and Technology, 1960 


Supervisor: Arthur V. Pohm 


The purpose of this investigation was to study in ana- 
lytical detail and to experimentally verify the possible 
application of thin single domain ferromagnetic films in 
electronic engineering devices. Among the devices con- 
sidered are the thin film parametric amplifier, the thin 
film balanced modulator and the three and five state thin 
film parametron. 

A film or films of material such as 80-20 permalloy 





can be deposited on a thin substrate of glass or similar 
material. By proper deposition techniques such a film 
will be one single domain and possess a uniaxial anisot- 
ropy with an easy or rest direction of magnetization. An 
inductor can be constructed using such a film. If two sets 
of windings are wound around the film with the axis of the 
pump winding parallel to the rest direction and the axis of 
the transverse winding perpendicular to that of the first, 
the inductance of the transverse winding is found to be a 
parametric function of the current in the pump winding. 
If the pump current is periodic, the inductance of the 
transverse winding also has periodic components which 
permit it to be used in a number of applications where a 
parametric element can be used including the ones men- 
tioned above. 

A portion of the work described in this thesis has been 
published in various reports and journals including the 
following: 


A. V. Pohm, A. A. Read, R. M. Stewart, Jr. and R. F. 
Schauer. High frequency magnetic film parametrons 
for computer logic. Proc. Nat. Electronics Conf. 
(1959) 15: 202-214. 1960. 


. V. Pohm, A. A. Read, R. M. Stewart, Jr. and R. F. 
Schauer. Operation of magnetic film parametrons in 
the 100 to 500 mc region. [To be published J. Appl. 
Phys. Supplement to April issue Vol. 31. 1960] 


. A. Read and A. V. Pohm. Magnetic film parametric 
amplifiers. Proc. Nat. Electronics Conf. (1959) 
15: 65-78. 1960. 


. A. Read and A. V. Pohm. Parametric amplifier uses 
thin films. Electronics 32, No. 46: 92-94. Nov. 13, 
1959. 


. A. Read and R. L. Samuels. Thin ferromagnetic film 
balanced modulators. Paper presented at 1960 Winter 
Convention on Military Electronics, Los Angeles, 
Calif. Mimeo report Feb. 5, 1960. 


. A. Read and R. L. Samuels. Thin film balanced modu- 
lator. Electronics 33, No. 9: 78-80. Feb. 26, 1960. 
Microfilm $2.50; Xerox $5.60. 111 pages. 


VERY LOW FREQUENCY CHARACTERISTICS 
OF SPEECH 


(L. C. Card No. Mic 60-2879) 


Ralph Floyd Schauer, Ph.D. 
Iowa State University of Science and Technology, 1960 


Supervisor: Victor W. Bolie 


This study was concerned with the information struc- 
ture contained in the very low frequency characteristics 
of speech. The band of frequencies from 0 - 15 cycles per 
second must contain this structure because muscle control 
is limited to this syllabic rate. A pair of signals were 
derived for each word of a simple vocabulary consisting 
of the ten digits. One of the signals was a combination of 
components of the amplitude envelope. The other was 
composed of components of the low frequency modulation. 
In both signals the component frequencies were limited 
to the band of 0 - 15 cycles per second, 
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The amplitude signal, analyzed by using correlation 
techniques was found to contain essentially no information 
concerning identification of the sound from which it was 
derived. It is shown, however, that the frequency signal 
does have some information structure associated with it. 
Correlation studies of the simple vocabulary revealed 
normally four classifications among the ten signals, indi- 
cating insufficient information structure in the frequency 
signal to uniquely identify any arbitrary input. 

However, it was found that the normalized frequency 
signal for a given digit was essentially independent of pitch 
and consequently insensitive to the signal source with re- 
spect to the pitch variable. The results of correlation 
studies of ten speakers with the ten digit vocabulary have 
shown that it is impossible to distinguish between male and 
female speakers on the basis of the recorded signals alone. 
The variations in the individual frequency signals, when 
they were large enough to be important, were caused pri- 
marily by enunciation differences of the speakers. The 
differences were shown to most likely occur for fricative 
sounds. 

Correlation studies of the first differences of the fre- 
quency signals have shown that generally sufficient infor- 
mation is present in the difference signals to uniquely 
identify the individual digits of the vocabulary. The first 
difference signals were used to essentially duplicate the 
results of a vowel study test conducted and reported by 
previous investigators who used a completely different 
approach. 

An investigation of the range of input frequencies 
necessary to retain a useable information structure in the 
signals revealed that the high end of the normal speech 
spectrum appeared to contribute most to the information 
structure. As the high frequency components of the speech 
were suppressed, the derived signals lost their distinctive- 
ness and information content. 

Microfilm $2.50; Xerox $6.00. 124 pages. 


ECONOMIC DISPATCH OF GENERATION 
DIRECTLY FROM POWER SYSTEM VOLTAGES 
AND ADMITTANCES 


(L. C. Card No. Mic 60-2761) 


Rathbun B. Squires, Ph.D. 
University of Pittsburgh, 1960 


Economic dispatch is the allocation of generation 
among the various generators on a power system in such 
a manner as to minimize the total fuel costs to serve a 
given load. Most previous methods of calculating eco- 
nomic dispatch have used a loss formula to express trans- 
mission losses as a function of generator plant power and 
have used it to obtain equations relating generator power 
to the incremental cost of generating and transmitting the 
power to the average load. The constants in these equa- 
tions are called B constants and actually vary with such 
things as system loading and the ratio of real power to 
reactive power carried by each generator. 

A new method has been developed which eliminates the 
inaccuracies of the loss formula and B constants by 
expressing the input fuel costs at each generator station 
in terms of system voltages as variables and system 





admittances as constants. The fact that the power and 
reactive volt-amperes at each load must be held constant 
is taken care of by Lagrangian multipliers to produce 
added variables and equations. The added variables are 
useful in that their value at the solution gives the incre- 
mental cost of power and reactive kilovolt-amperes at 
each load bus. 

The equations are solved by an iterative method. The 
practical application of the new approach was made by 
writing a program for solving the equations on a digital 
computer. With the proper factors developed for the 
equations, the solutions converged even for large changes 
in system loads. The method was applied to a small five- 
bus system and an actual utility 19-bus system over a 
wide range of loads. A comparison with the B constant 
method on the latter system shows that the new method 
gives significantly better accuracy. 

Besides accuracy, the new method has the advantage 
that no restrictions are placed on voltage angles or mag- 
nitudes, nor on the relation of individual loads to the total 
load. Transformers with off-normal turns ratios and long 
transmission lines can be represented accurately. Lines 
can be switched out or individual loads added without ex- 
tensive added calculations. Because the voltages at all 
busses are available, they can be checked for practicality 
as load or tie line power and reactive volt-amperes are 
varied. Microfilm $2.50; Xerox $4.60. 87 pages. 


PULSE SEPARATION BY AMPLITUDE FILTERS 
(L. C. Card No. Mic 60-3324) 


William Magruder Waters, D.Eng. 
The Johns Hopkins University, 1960 


A nonlinear circuit is described and analyzed as a 
technique for separating pulse signals on the basis of 
amplitude. The circuit, referred to here as an amplitude 
filter, consists of a zero memory nonlinear device fol- 
lowed in cascade by a low-pass linear filter. 

Where information is conveyed in terms of the epoch 
of a pulse, it is possible to utilize amplitude to identify the 
information source. An amplitude filter can be employed 
at the receiver to select only pulses from a desired source 
and to discriminate against other pulses. In this way the 
desired epoch information can be recovered without inter- 
ference from larger or smaller pulses which may be 
interleaved with the desired signals. 

In the analysis of this process, random noise is also 
assumed. The effect of noise is to cause fluctuations at 
the output of the filter which interferes with the separation 
process. Statistical methods of analysis are employed to 
derive an expression for signal-to-noise ratio defined for 
the output of the amplitude filter. This quantity exhibits 
a maximum value when the width of the nonlinear element, 
assumed to have a Gaussian shape, is chosen properly 
with respect to the desired signal pulse height. The am- 
plitude density function of the noise is also assumed to be 
Gaussian. 

An amplitude filter, characterized by the aforemen- 
tioned optimum width, is compared on a signal-to-noise 
ratio basis to a matched filter in the final section of this 
paper. The comparison favors the matched filter for weak 
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signal levels. Where a received pulse height is large 
enough relative to the rms noise to be reliably detected by 
the matched filter technique, the two systems exhibit 
approximately equal output signal-to-noise ratios. 

An amplitude filter was constructed from diode logic 
circuits which closely resembles the analyzed model. 
Measurements obtained using this circuit agree, in gen- 
eral, with the calculated curves of signal-to-noise ratio. 
Special discrepancies are discussed. Additional data were 
obtained from amplitude filter circuits designed to have 
triangular and trapezoidal transfer characteristics. These 
data are also compared with the aforementioned calcula- 
tions. Microfilm $2.50; Xerox $4.00. 71 pages. 
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DERIVATION OF HYDROGRAPHS FOR 
SMALL WATERSHEDS FROM MEASURABLE 
PHYSICAL CHARACTERISTICS 
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Donald Maurice Gray, Ph.D. 
Iowa State University of Science and Technology, 1960 


Supervisors: Professor H. Beresford 
Professor M. G. Spangler 


This study was concerned with the development of a 
method for synthesizing the unit hydrograph for small 
watersheds from topographic characteristics. The topo- 
graphic and hydrologic characteristics from 42 watersheds 


which varied in size from 0.23-30.00 square miles were 
investigated. The watersheds are located in Illinois, Iowa, 
Missouri, Nebraska, Ohio, and Wisconsin. 


Topographic Characteristics 


Five watershed characteristics: drainage-area size, 
A; length of the main stream, L; length to the center of 
area, Lca; Slope of the main stream, S,.; and mean land 
slope, SL; were measured on each basin where data were 
available. An initial attempt to relate these factors with 
hydrograph properties by employing principles of dimen- 
sional analysis proved unsuccessful. As a result, a pre- 
liminary analysis of the topographic data was undertaken 
to ascertain the reason for this failure. 

The study indicated that the three length factors: A, L, 
and L.,, for the watersheds were highly correlated and 
could not be employed as independent terms. In addition, 
the results showed that the watersheds adopted a relatively 
consistent shape intermediary between ovoid and pear- 
shape. For all practical purposes, in the watersheds 
studied the value of L.. could be taken equal to one-half 
the value of L. 

Tests indicated that the variables, L and S., are 
related if consideration is given to the effect of regional 
influence. 

An empirical relation was found between the mean land 
slope, S;,, of a watershed and the mean slope of a repre- 
sentative sample of first-order streams, S,, taken from 
the same watershed. 





Hydrologic Characteristics 


The rainfall and runoff characteristics from a number 
of unit storms occurring over each watershed were ana- 
lyzed. The results showed that the period of rise, Pp, 
could be used in place of lag time, t;,, as a time param- 
eter to relate the salient features of rainfall and runoff. 
For practical work, PR may be taken equal tot . 

For each watershed, a representative distribution 
graph was developed and modified to a dimensionless form 
based on the use of Pp as the time parameter. Recent 
hydrologic investigations have shown that the unit hydro- 
graph can be described by a two-parameter equation which 
is identical in form to the equation describing the two- 
parameter statistical gamma distribution. This distribu- 
tion was fitted to each dimensionless graph and the esti- 
mators of the parameters, q and y', obtained by machine 
calculation. It was found that in most cases the two- 
parameter gamma distribution could be employed to 
describe the dimensionless graph; however, additional 
work is required in evaluating the goodness of fit in terms 
of hydrologic acceptance. 

A set of relationships was derived to enable evaluation 
of the three variables: Pp, q, and y'. With these values 
known, the dimensionless graph, distribution graph or unit 
hydrograph of a given area can be described. A success- 
ful linkage between hydrograph properties and watershed 
characteristics was obtained by relating the storage factor, 
Pp/y', with the watershed factor, L/./S,.. 

Microfilm $2.80; Xerox $9.70. 215 pages. 
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THE EFFECT OF FUEL TYPE ON 
CHEMILUMINESCENT RADIATION IN AN 
INTERNAL-COMBUSTION ENGINE 


(L. C. Card No. Mic 60-3041) 


Antonio Frank Baldo, Ph.D. 
Columbia University, 1960 


Chemiluminescent radiation has been proposed as a 
possible mechanism of energy transfer from the com- 
bustion products in an internal-combustion engine. Inves- 
tigations have been made to develop methods for the 
determination of this radiation in an internal-combustion 
engine. Virtually no investigations have been made to 
study chemiluminescent radiation in relation to the state 
of the emitting engine gas. The present work is concerned 
with differences in chemiluminescent radiation due to 
differences in the states of engine gases as conditioned by 
their previous combustion histories. 

Combustion occurs in a series of steps known as a 
chain reaction. Different combustion histories involve 
differences in the type and number of intermediate reac- 
tions steps from reactants to final products. Different 
engine fuels are known to have differing oxidizing charac- 
teristics, and are known to behave differently during 
engine combustion. A measure of the relative oxidizability 
of engine fuels is given by their octane numbers. Iso- 
meric fuels are found quite often to have widely varying 
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octane numbers. Advantage is taken of this fact in the 
present work to compare chemiluminescent radiation from 
similar combustion products, but differing combustion 
histories. The relative amount of chemiluminescent 
radiation is also determined, and the error it introduces 
into brightness-temperature determinations is appraised. 

The experimental method consists of making engine- 
gas radiation measurements using several isomeric fuels 
under “duplicate” engine running conditions. This means 
that test runs are made under as near duplicate conditions 
of speed, air-fuel ratio, total weight of inducted charge 
per cycle, gas pressures, and exhaust-gas analysis as is 
possible. The use of isomers allows for duplication of 
type and quantity of radiating molecules. Ignition timing 
is adjusted for each run, so that variations in gas-pressure 
development, due to differing flame speeds, are mini- 
mized, and nearly duplicate indicator cards are obtained 
for all runs. Description of the experimental equipment 
and associated instrumentation is given in detail in the 
dissertation. 

Data were collected for three isomeric fuels having 
the chemical formula C;Hie, and octane numbers 91, 83 
and 70. The fuels were 2,3-dimethylpentane, 2,4-dimethyl- 
pentane, and a blend of 23.1 per cent normal heptane and 
76.9 per cent 2,3-dimethylpentane by volume. Complete 
data were obtained for nine runs, and partial data for three 
runs. Ten of the runs were made at a nominal speed of 
1660 RPM, and two runs at a nominal speed of 3000 RPM. 
The nominal air-fuel ratio was 12:1 for all runs. 

Net gas radiation is determined by subtracting back- 
ground plus window radiation from total measured radia- 
tion. Background and window radiation are calculated 
using thermocouple temperature measurements made at 
the appropriate engine-head locations during a run. To 
correct for imperfect matching of experimental conditions 
for various runs, calculations are also carried out for 
thermal gas radiation, and the results subtracted from net 
measured gas radiation. Thermal gas radiation is com- 
puted using gas temperatures computed from the ideal-gas 
law, and published gas emissivities. Account is taken of 
temperature gradients in the engine gases. 

The results show, that for the conditions of the experi- 
ments, there is no significant difference in chemilumines- 
cent radiation intensity for the three fuels. Comparison 
of radiation intensity for high and low speed runs is used 
to determine the fraction of net measured gas radiation 
ascribable to chemiluminescence, which amounts to about 
10 per cent in the present work. This amount of chemi- 
luminescence is calculated to introduce about 3.1 per cent 
error in brightness temperature determinations using 
engine-gas-radiation measurements. 
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HEAT TRANSFER AND COMBUSTION-CHAMBER 
DEPOSITS IN A SPARK IGNITION ENGINE 


(L. C. Card No. Mic 60-3171) 


James Eugene Bennethum, Ph.D. 
The University of Wisconsin, 1960 


Supervisors: Professors P. S. Myers and 
O. A. Uyehara 


A technique was developed, employing a surface ther- 
mocouple, for the evaluation of the thermal properties and 
physical characteristics of deposits in a spark ignition 
engine. Variations in the thermocouple output signal are 
used to compare the deposit-forming tendencies of various 
complex and pure hydrocarbon fuels. 

Steady-state heat transfer computations are presented 
and, in conjunction with deposit thickness measurements, 
they make possible the evaluation of the thermal conduc- 
tivity of the deposits and the mean temperature of the 
inner surface of the deposit. 

Unsteady-state computational methods are developed 
which make possible the evaluation of the temperature- 
time curves at the inner surface of the deposit and at the 
same time produce the value of the density-specific heat 
product of the deposit. Examples of these calculations are 
shown for deposits using two different types of fuels. 

The instantaneous heat transfer at the deposit surface 
is computed using an approximate solution which assumes 
that the deposit can be treated as an infinitely thick slab. 
The exact equations to be used when this approximation 
does not hold are also given. 

Microfilm $2.50; Xerox $7.40. 156 pages. 


PHYSICAL AND CHEMICAL IGNITION DELAYS 
FOR DIFFERENT FUELS IN AN 
OPERATING DIESEL ENGINE 


(L. C. Card No. Mic 60-3180) 


Chao-Wang Chiang, Ph.D. 
The University of Wisconsin, 1960 


Supervisors: Professors P. S. Myers and 
O. A. Uyehara 


The hot-motored technique and the nitrogen technique 
have been developed and used in the measurement of 
physical and chemical ignition delays in an operating 
Diesel engine using different fuels. Basically the hot- 
motored technique consists of obtaining two successive 
pressure-time records: the first one, a normal fired 
cycle with both vaporization and chemical reaction; and 
the succeeding cycle, a hot-motored cycle, with neither 
vaporization nor chemical reaction, which is obtained with 
the injector rack pulled all the way back so that no fuel is 
injected. The nitrogen technique gives the pressure-time 
record of a nitrogen cycle obtained by scavenging the 
airbox of the GM-1-71 engine with nitrogen while the 
fired-cycle pressure-time record is being taken. In the 
nitrogen cycle fuel is injected in a normal way into the 
cylinder which is now filled with nitrogen and only vapori- 
zation takes place. 
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From the two pressure-time records obtained by the 
hot-motored technique, the total ignition delay is meas- 
ured. From the pressure-time records obtained by the 
nitrogen and the hot-motored techniques, the physical and 
chemical ignition delays are measured and the extent of 
chemical reaction is determined. Also by comparison of 
the pressure-time records the extent of vaporization is 
determined, 

Temperatures existing in the spray and the volume of 
the spray cooled region are computed during the early 
injection period on the basis of the experimentally- 
measured pressure drop and the assumption of adiabatic 
equilibrium. The penetration of the fuel spray was esti- 
mated from the computed volume of the spray-cooled 
region and by assuming the shape of fuel sprays. While 
the values obtained are reasonable, the relative magni- 
tudes are emphasized. 

Data were taken for 5 fuels of different cetane number, 
for different inlet air temperature, water jacket tempera- 
ture, inlet fuel temperature, inlet air pressure, fuel de- 
livery, nozzle configuration, and engine speed. With an 
increase in the cetane number of the fuel, the physical, 
chemical and total ignition delays decrease, and the rate 
of chemical reaction increases. A pure cetane fuel has 
higher spray penetration than the heptane fuel due to its 
higher viscosity. With an increase of the inlet-air tem- 
perature, all the three delays decrease and the extent of 
chemical reaction increases. An increase in the inlet-fuel 
temperature gives a slight decrease in the total ignition 
delay. An increase of water-jacket temperature gives a 
decrease in the total ignition delay and an increase in the 
rate of chemical reaction. As the inlet-air pressure 
increases the total ignition delay decreases and the esti- 
mated penetration is decreased. An increase of fuel 
delivery gives a decrease in the total ignition delay and 
yet does not have a pronounced effect on the extent of 
vaporization and chemical reaction. When three holes of 
a conventional six-hole nozzle were plugged, all three 
delays are reduced but the extent of vaporization does not 
seem to vary. However, the spray penetration is esti- 
mated to increase. An increase of engine speed gives a 
reduction in total ignition delay, a higher extent of vapori- 
zation, a higher temperature existing in the spray anda 
higher estimated spray penetration. 

Adiabatic saturation is believed to be present and 
impingement negligible for the conditions studied. 
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ANALYSIS OF CREEP IN ROTATING DISKS BY 
THE STRAIN RATIO METHOD — WITH TESTS 
ON CHEMICALLY PURE LEAD. 


(L. C. Card No. Mic 60-2748) 


Frank A. D’Isa, Ph.D. 
University of Pittsburgh, 1960 


A number of creep tests were performed on tensile and 
disk specimens cut from St. Joseph chemically pure lead 
(99.92% - 0.06% Cu - 0.01% Ag) sheet. The temperature 
was controlled at 85° F. for all of the testing and the 
angular velocity of the disks was maintained constant. 

After a review of the known Mises, Tresca, and Tresca- 





Mises methods of analysis for creep in rotating disks, a 
so-called Strain Ratio Method was proposed as a contri- 
bution to the solution of the problem. This new method, 
which deviates somewhat from accepted theory, derived 
its name from an assumed ratio of radial to tangential 
strains during plastic flow. The ratio is expressed as an 
empirical function of the disk radii and the stress ex- 
ponent (in accordance with assumption (d) below) as deter- 
mined from results of tensile creep tests. 

Based on the results of the tensile creep tests, stress 
and displacement calculations were made, using all of the 
above methods, to predict the creep performance of the 
rotating disks. It was further assumed that (a) “conven- 
tional” stresses and strains could be used, (b) the disk 
stresses were constant, (c) the axial stress in the disks 
was zero, (d) a power function of stress and time could be 
used to describe the creep strain rates, (e) the plastic 
material was homogeneous, isotropic, incompressible, 
and one which exhibited work hardening, and (f) the effects 
of recrystallization would be negligible for the periods 
during which the disks were stopped for the purpose of 
physical measurement. In general, all of these assump- 
tions were reasonably justified. 

Use of the Mises method gave calculated values of 
radial and axial displacements which were definitely low. 
With the Tresca-Mises method, which also requires a 
rather complex numerical solution, calculations resulted 
in deformations having values about twice the magnitude of 
those for the Mises method. These values were still, 
generally, a little low. Displacement and strain distribu- 
tions were the same for the Mises and Tresca-Mises 
methods. 

The Tresca method resulted in predictions which were 
very close for central radii between the inner and outer 
radii. Radial displacement calculations near the inner 
radius were slightly low while those at the outer radius 
were high by a like amount. Displacement and strain dis- 
tributions, however, are not as good as for the other 
methods. 

The Strain Ratio Method gave a realistic creep picture 
of radial displacement and tangential strain. While it also 
seemed to do very well for radial and axial strains near 
the inner and outer radii, it was not as close as the Tresca 
method at more central radii. It was found that the method 
can also give reasonable predictions of initial plastic de- 
formation and strain distributions. Like the Tresca 
method, the Strain Ratio Method presents the advantage 
of closed form equations. 

A comparison of these results to available data from 
a recent investigation at the Westinghouse Research 
Laboratories, East Pittsburgh, Pennsylvania, on a 12 per 
cent chrome steel showed good agreement when due con- 
sideratiop was given to differences in experimental and 
mathematical procedures and disk thickness. 

It is felt that the proposed Strain Ratio Method of 
analysis is a contribution to the solution of the problem 
of creep in rotating disks, based on its simplicity and 
ability to predict radial displacements, particularly at the 
inner and outer radii. It is also believed, however, that 
many needed future investigations, on various plastic 
materials operating under a variety of test conditions, 
may necessitate a modification of the empirical equation 
for the ratio of radial to tangential strains, one possibility 
being to account for the effect of disk thickness. 
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A STUDY OF LOW HEAT FLUX 
SUBCOOLED NUCLEATE POOL BOILING 


(L. C. Card No. Mic 60-3390) 


William Galen Harrach, Ph.D. 
Lehigh University, 1960 


This study of subcooled nucleate boiling, utilizing low 
heat fluxes, was undertaken to investigate: 


(1) oscillations of the vapor bubbles which 
occurred during the collapse cycle, 


(2) growth and collapse rates, and 
(3) heat transfer rates. 


The liquid used was subcooled, degassed, distilled water. 

High speed motion pictures were taken (at 6,000 to 
7,800 frames per second) of the bubbles forming at a 
nucleating point on the boiling surface. The motion picture 
camera was fitted with a microscope providing a nominal 
20X magnification. 

The boiling system consisted of a small (140 cc.) tank 
on a polished, nickel-plated surface. Heat was supplied 
electrically, and thermocouples were provided to permit 
extrapolation of measured temperatures in the heated 
section to determine the boiling surface temperature. 

A thermocouple probe permitted establishment of sys- 
tem liquid temperature profiles from a point approxi- 
mately 0.005 inch from the heated surface to a location 
with a temperature near the bulk liquid temperature. 

Photographic records of bubble formation and collapse 
were obtained at bulk liquid temperatures of 112, 132, 152, 
172 and 192°F, and at calculated heat fluxes ranging from 
approximately 25,000 to 81,000 Btu/hr/sq. ft. 

Oscillations of the collapsing bubbles appeared to start 
near the midpoint of collapse and generally persisted 
through several cycles. Prediction of the frequency of 
the oscillation to within 16 percent was established through 
a hydrodynamic analysis of an oscillating vapor-filled 
cavity in an infinite liquid environment. 

The oscillations appeared to have been started by de- 
tachment of the bubble from the heated surface during 
collapse. Neither detachment nor oscillations could be 
detected on photographs of the smallest bubbles recorded. 

The photographs showed that vortices formed near the 
heated surface after each bubble detachment and collapse. 
These vortices are believed to have resulted from the 
inrush of liquid under the bubble during the detachment 
and collapse phases. It is postulated that the formation 
and decay of these vortices promote an increase in the 
heat flux at the surface. 

The Rayleigh Equation was integrated with an assumed 
pressure decay function to describe growth and, ia some 
cases, collapse of the vapor bubbles. The resulting equa- 
tions involve only elementary functions and provide a 
radius-time relationship which shows good agreement with 
the measured data of this work. 

The maximum radius of the bubbles formed at a given 
system condition appeared to cycle about an average value 
which was related to the boiling surface heat flux. The 
average maximum radius of each run was introduced as 
the characteristic dimension in the Nusselt and Grashof 
numbers. Properties of the fluid at the saturation tem- 
perature were used in evaluating the Nusselt, Grashof, 
and Prandtl numbers. Within the range of variables cov- 





ered, it was possible to establish an exceptionally good 
correlation of the data on the basis of free convection. 
Microfilm $2.50; Xerox $5.20. 105 pages. 


AN INVESTIGATION OF THE THERMODYNAMIC 
CHARACTERISTICS OF THE STEAM JET PUMP 


(L. C. Card No. Mic 60-2758) 


Ronald Palmer Rose, Ph.D. 
University of Pittsburgh, 1960 


An analytical and experimental study of the steam jet 
pump was made to investigate those characteristics which 
are primarily thermodynamic in nature. In particular, the 
investigation considered the aspects of steam jet pump 
behavior influenced by the Second Law of Thermodynamics, 
the temperature of the inlet water flow, the Mach number 
at the mouth of the steam nozzle, the weight flow ratio of 
water to steam entering the pump, and the choking charac- 
teristics of the fluid. This study was confined to steam 
jet pumps with uniform diameter mixing tubes under con- 
ditions of equal water and steam inlet pressures. 

The model adopted for the theoretical portion of the 
study was a modified version of a one-dimensional shock 
analysis developed by previous investigators. Mixing of 
the steam and water flows was assumed to occur in a shock 
process located in the mixing tube. A complete analytical 
description of the steam jet pump was coded and solutions 
were obtained by digital computation. Approximations 
were developed to represent fluid state properties for 
digital solutions. A steam jet pump was designed and con- 
structed to provide data for the experimental portion of 
the investigation. Test results were obtained for operating 
pressures of 150 to 250 psia. Fluid temperatures and mass 
flow rates were determined during the tests. The steam 
jet pump was instrumented to determine the axial pressure 
profile along the wall of the mixing tube. Two probes were 
incorporated in the pump to measure radial variations in 
static pressure and fluid velocity in the mixing tube. 

Results of the analysis showed that the type of shock 
solutions describing the mixing of steam and water flows 
in the steam jet pump are obtainable with subsonic up- 
stream flows. These solutions satisfied the Second Law 
of Thermodynamics, giving positive changes of entropy. 
Experimental data confirmed the existence of mixing 
shocks with subsonic upstream flows. 

An empirical relationship was developed to express the 
dependence of water nozzle throat pressure on inlet tem- 
perature and operating pressure. The difference between 
the throat pressure and the saturation pressure of the 
inlet water flow was found to be nearly proportional to the 
operating pressure. A comparison of predicted and ob- 
served operating characteristics revealed satisfactory 
agreement for steam jet pump heads and flow rates. Com- 
plete condensation of the steam was found to be necessary 
in almost all cases for subsonic shock solutions satisfying 
both the momentum and continuity equations. Incomplete 
steam condensation was proposed as a possible explanation 
for observed water temperature limitations on steam jet 
pump operation. Although it was not possible to verify 
this explanation experimentally, test results showed that 
excessively highinlet temperatures canresult in conditions 
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of complete steam condensation for which a steam jet 
pump is not capable of generating a positive head. 

Probing of the flow upstream of the shock indicated 
that the stagnation pressure reached a maximum near the 
wall of the mixing tube. Probe results obtained immedi- 
ately downstream of the shock showed a radial velocity 
profile that was nearly parabolic in appearance. This 
velocity profile changed to the shape usually obtained for 
turbulent flows within several tube diameters. The weight 
of experimental evidence tended to support the assumption 
of separate (annular) flows upstream of the shock. The 
shock phenomenon observed in the steam jet pump is be- 
lieved to be caused by the abrupt collapse of the annular 
water flow toward the center of the mixing tube as the 
central steam core is condensed. 

Microfilm $2.50; Xerox $7.60. 165 pages. 
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YIELDING AND CREEP BEHAVIOR OF 
DISPERSION-STRENGTHENED ALLOYS 


(L. C. Card No. Mic 60-2683) 


George Stephen Ansell, Ph.D. 
Rensselaer Polytechnic Institute, 1960 


Research Professor: Fritz V. Lenel 


The yielding and creep behavior of dispersion- 
strengthened alloys was investigated. 

A dislocation model is presented in order to account 
for the yielding behavior of alloys with either a very finely 
dispersed second-phase, or a somewhat coarser disper- 
sion with a low dislocation source density. The criteria 
for yielding used in the model, is that appreciable yielding 
occurs in these alloys when the shear stress due to piled- 
up dislocations is sufficient to fracture or plastically 
deform the dispersed second-phase particles, relieving 
the back stress on the dislocation sources. 

Equations derived on the basis of this model predict 
that the yield stress, of these alloys, varies as the recipro- 
cal square root of the mean free path between dispersed 
particles. Experimental data are presented for several 
SAP-Type alloys, precipitation-hardened alloys, and steels 
which are in good agreement with the yield strength varia- 
tion as a function of dispersion spacing predicted by this 
theoretical treatment. 

In addition, the creep behavior of an aluminum- 
aluminum oxide alloy, AT-400, fabricated by compacting 
an atomized aluminum powder, extruding the compact, 
cold working and recrystallizing the extrusion, was inves- 
tigated. This alloy has a dispersion spacing of 0.9 mi- 
crons. By employing a sensitive method of determining 
creep rate, it was possible to measure the steady-state 
creep rate of the AT-400 alloy at a series of temperatures 
and applied stresses. Above a stress of 2ub/d (b = Bur- 
gers vector, A = dispersion spacing, u = shear modulus) 
the rate followed an equation of the type 


steady-state creep rate K = A exp. (-Q/kT)o*/u° kT 





where A is a constant, Q is the activation energy for self 
diffusion, and o is the applied stress. 

At stresses lower than 2ub/A the steady-state creep 
rate drops off sharply, and is no longer in agreement with 
this equation. This behavior is in good agreement with 
that predicted by the dislocation model for creep proposed 
by Ansell and Weertman* for dispersion-strengthened 
alloys in the stress and temperature range investigated. 
The absolute value of the creep rate is, however, four 
orders of magnitude lower than that predicted if the nor- 
mal number of active dislocation sources are assumed to 
be present. 

It is concluded that in this SAP-Type alloy, the usual 
three-dimensional dislocation network is not present. 
Instead, short dislocation segments extending from one 
dispersed particle and terminating at a neighboring parti- 
cle may act as dislocation sources. With this provision, 
the creep model proposed by Ansell and Weertman reason- 
ably accounts for the creep behavior which was observed. 


*G. S. Ansell and J. Weertman, “Creep of a Dispersion- 
Hardened Aluminum Alloy,” TRANS. AIME, vol. 219, 
(1959) page 483. 
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A STUDY OF THE 
IRON-NICKEL-VANADIUM SYSTEM 


(L. C. Card No. Mic 60-3164) 


Charles Harold Armitage, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor David J. Mack 


The 1000° C isotherm of the ternary alloy system iron- 
nickel-vanadium was investigated by X-ray and micro- 
scopic methods. Ninety-three alloy compositions were 
prepared by melting mixtures of pure metals in zirconia 
or alundum crucibles under an atmosphere of argon. Most 
of these alloys were chill cast into an iron ingot mold and 
homogenized in argon for two and one-half hours at 
1300° C prior to annealing at 1000° C. After homogeniza- 
tion, the ingots were sectioned, annealed in vacuum for 
two or ten day periods at 1000 + 2° C, and quenched to 
room temperature in a brine bath. Powders for X-ray 
studies were prepared by filing, and the remainder of each 
annealed sample was mounted for microscopic examina- 
tion. X-ray examination was employed to roughly outline 
the phase fields and to establish the character of phases 
found. The actual boundaries were established micro- 
scopically to within + 2 or 3 percent of any component by 
the disappearing phase method. 

It was found that the alpha iron, gamma, and sigma 
fields of the binary systems extended into the ternary sys- 
tem to form a three phase triangle with vertices at (57 Fe 
15 Ni 28 V = 2 at. & Fe, Ni, V), (40 Fe 32 Ni 28 V + 2 at. 
% Fe, Ni, V) and (48 Fe 13 Ni 39 V + 4 at. % Fe, Ni + 2 at. 
% V). The ternary sigma field connected the iron-vana- 
dium and nickel-vanadium binary systems and appeared 
to have a slightly greater range of compositional stability 
than in either of the binary systems. Both single and two 
phase theta fields disappeared with the addition of less than 
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5 atomic percent iron. The boundary of the vanadium-rich 
solid solution was found to be a straight line which con- 
nected the iron-vanadium and nickel-vanadium binaries 
respectively at approximately 43 and 6 atomic percent 
vanadium. A simple two phase region separated the 
vanadium solid solution and sigma fields. 

Vanadium solid solution plus sigma alloys, which had 
been annealed only two days, sometimes contained traces 
of an unknown phase which was tentatively indexed on a 
tetragonal unit cell with parameters a = 2.961 A and c = 
8.922. It is possible that this cell may be regarded as a 
three-high stacking of the b.c.c. vanadium cell with nickel 
and iron atoms in two of the three body centered positions. 
On this basis, the saturated six atom cell should contain 
5/6 V in the nickel-vanadium system, and 4/6 V in the 
ternary system, which was in good agreement with the 
experimental findings. Significantly, the previously re- 
ported NiV; phase did not appear, and it was suggested 
that the unknown phase, rather than NiV,, forms peritecti- 
cally at 1380°C. 
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SOME FACTORS AFFECTING THE 
NOTCH TOUGHNESS OF STEEL WELD METAL 


(L. C. Card No. Mic 60-3389) 


Karl Edward Dorschu, Ph.D. 
Lehigh University, 1960 


Considerable effort has been devoted to the develop- 
ment of weld metals to satisfy specific service require- 
ments in arc welding applications. Systematic investiga- 
tions involving dominant factors which control weld metal 
notch toughness have been limited. In the present investi- 
gation, some of these factors have been studied. In brief, 
effects of welding energy input, restraint during welding, 
and weld metal composition on the notch toughness have 
been investigated. 

Weld metal was deposited in grooved steel plates using 
submerged arc and inert-gas-shielded arc (consumable 
electrode) processes. For the energy input study, the 
notch toughness of submerged arc weld metal first de- 
creased, then increased as the energy input was increased 
from 25 to 231 kilojoules per inch. This trend of notch 
toughness was believed to be caused by the interaction of 
microstructural changes, and variation of restraint as a 
result of thermal cycles imposed on the weld metal. Be- 
cause of difficulties encountered with porosity at higher 
energy inputs, the investigative range of inert-gas-arc 
energy input was limited to 19 to 81 kilojoules per inch. 

In this range, the notch toughness decreased with increas- 
ing energy input. The strength and yield ratio steadily 
decreased as energy input was increased in bothprocesses. 

Restraint studies consisted of depositing submerged 
arc weld metal in plates of varying thickness at each of 
four energy input levels. Restraint was found to cause a 
considerable reduction in notch toughness, particularly at 
lower energy inputs. This restraint, it is believed, caused 
a strain aging type of reaction induced by plastic straining 
of the weld metal during cooling. 

The effect of weld metal composition on notch tough- 
ness was investigated using both welding processes. Site 





additions were made to reveal the effects of single ele- 
ments over a range for each welding process. Vanadium, 
carbon, molybdenum, silicon, and chromium reduced 
notch toughness of weld metal. Copper had little effect, 
and manganese and nickel were beneficial. The notch 
toughness trends were similar for both welding processes. 

In summary, lowering welding energy input, reducing 
restraint, and adding nickel and manganese will be bene- 
ficial to weld metal notch toughness. Additions of vana- 
dium, carbon, molybdenum, chromium, and silicon will 
decrease toughness. Increasing restraint will also tend to 
decrease toughness. 
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A STUDY OF THE INFLUENCE OF THE 
FERRITE PHASE ON THE NOTCH TOUGHNESS 
OF LOW CARBON STEELS 


(L. C. Card No. Mic 60-3391) 


Edward Howard Kottcamp, Jr., Ph.D. 
Lehigh University, 1960 


Interest in brittle fracture originated from problems 
encountered with welded steel structures during the 
Second World War. Since that time, considerable effort 
to better understand the problems of brittle failure has 
been expended at all levels of science and engineering. 
Many of the factors which influence the susceptibility of a 
structure to brittle fracture are incompletely understood. 
Of these factors, metallurgical studies of the microstruc- 
ture, composition, deoxidization practice, etc. provide the 
best possible approach to minimizing the occurrence of 
brittle failure, because these variables can be controlled 
during manufacture and fabrication. Unfortunately, knowl- 
edge of the metallurgical influence has not been developed 
beyond the qualitative state. 

This thesis is concerned with one of the metallurgical 
factors, the effect of microstructure on the brittle fracture 
susceptibility of structural steels. Specific attention is 
given to the importance of the ferrite phase in determining 
the brittle-fracture resistance of these materials. 

Recent investigations showed that ferrite, the predomi- 
nant microconstituent in structural steels, largely con- 
trolled the notch toughness of low carbon irons through its 
grain-size effect. Studies of fracture morphology in low 
carbon steels indicated that cracks leading to failure 
initiated at the ferrite grain boundaries and, perhaps, at 
mechanical twins within the ferrite. The results of these 
and other investigations suggest the importance of the 
ferrite phase in determining the notch toughness of low 
carbon structural steels. 

In the present study, five aluminum-killed ferrites 
were investigated. These were chosen to be representa- 
tive of the ferrite phases present in plain carbon and alloy 
structural steels. The influence of ferrite grain size and 
subcritical heat treatments on the Charpy-V notch impact 
properties was studied. Microstructural observations 
using both the light microscope and the electron micro- 
scope were undertaken in an effort to relate changes in 
microstructure to the notch toughness. The carbon levels 
of three of the ferrites were increased by pack carburizing 
to determine to what extent the notch toughness information 
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obtained for low carbon materials could be applied to 
explain the behavior of structural steels. A number of 
AISI 1000 and 2300 grade steels were studied for compara- 
tive purposes. 

The notch toughness of ferrite was found to be con- 
trolled primarily by its grain size. A linear relationship 
between ferrite grain size and transition temperature was 
established. The slope of this relationship was approxi- 
mately 30°F/ferrite grain-size number. Generally, the 
notch toughness of as-normalized ferrite was superior to 
that of as-annealed ferrite of the same grain size. Sub- 
critical embrittlement was produced in unalloyed ferrite 
by reheating and furnace cooling. However, embrittlement 
did not occur if the specimens were brine quenched from 
the subcritical aging temperatures. Prolonged aging (96 
hours) at 1300° F removed the embrittlement regardless of 
subsequent cooling. Certain alloying elements, in the 
amounts studied, retarded or removed subcritical em- 
brittlement while others had essentially no effect. 

Observations of the various microstructures, using the 
optical and electron microscopes, failed to reveal changes 
which could be directly correlated with notch toughness. 
Subgrains were observed in all of the ferrites. A relation- 
ship between the ease with which substructure could be 
developed by etching and the grain orientation was estab- 
lished, AIN particles outlining prior delta ferrite grain 
boundaries were identified by electron diffraction. Frac- 
ture morphology studies indicated that microcracks 
originated at ferrite grain boundaries and, in some in- 
stances, at the tip of mechanical twins. 

Carburizing the ferrites increased the susceptibility of 
the materials to subcritical embrittlement. The alloyed 
ferrite, which had not embrittled, also developed embrittle- 
ment when the carbon content was increased, At the higher 
carbon levels embrittlement increased progressively with 
aging time. A recovery in notch toughness at longer times 
(96 hours) was not observed. 

Extensive carbide coalescence was produced by aging. 
The carbide spheroids were preferentially located at the 
ferrite grain boundaries. A mechanism for subcritical 
embrittlement, based on carbide segregation, is proposed. 

Microfilm $2.50; Xerox $5.00. 97 pages. 


THE RELATIONSHIP BETWEEN STRUCTURAL 
CHARACTERISTICS AND MAGNETIC PROPERTIES 
OF AGED IRON-BERYLLIUM ALLOYS 


(L. C. Card No. Mic 60-3393) 


Richard Duane Morrison, Ph.D. 
Lehigh University, 1960 


Iron and beryllium are known to form alloys of the 
precipitation hardening type. Beryllium is soluble in 
alpha iron to the extent of 7.5 weight per cent at 1165°C. 
Upon aging at temperatures where the solubility of beryl- 
lium is lower, precipitation of a second phase occurs and 
magnetic and mechanical properties undergo substantial 
changes. At high aging temperatures, both coercivity and 
hardness increase, while at lower aging temperatures, only 
hardness increases with coercivity remaining essentially 
constant at the solution treated value. 

The above results imply that more than one mechanism 





is actively influencing hardness, depending on the temper- 
ature at which the precipitate forms. The two mechanisms 
considered are hardening by coherency strains and dis- 
persion hardening. In the more general case, both of these 
mechanisms affect coercivity. 

Magnetic measurements interpreted in terms of the 
combined theories of Néel and Kersten indicate that for low 
temperature aging (300°C) the lattice is strained through 
coherency effects, however the nature of the strain being 
such as to cause no change in coercivity while greatly 
increasing mechanical hardness. At higher aging temper- 
atures (500°C) this strain apparently does not develop, 
indicating that at these temperatures, the appreciable 
increase in coercivity is due to the presence of a second 
phase. Calculations of the volume of second phase present 
are consistent with the amount actually present, consider- 
ing the probable lack of sphericity of the precipitate 
particles. 

X-ray diffraction investigation coupled with metallo- 
graphic examination revealed the habit plane to be {011}. 
There is also evidence for the following orientation rela- 
tionship between the matrix and the hexagonal FeBe.2 
precipitate: 


(0001) 
[1010] 


(011) // 
[111] // 


Conclusive evidence for this relationship was not obtain- 
able however. 

Further evidence that the precipitate is coherent when 
formed at 300°C is demonstrated by the observation of 
basal parameters of the precipitate. At 600°C the basal 
parameter approaches the value for the equilibrium second 
phase while for very long times at 300°C the parameter 
remains essentially unchanged at a value indicating a pre- 
cipitate composition well outside the solubility range of 
FeBe2. This indicates that at 300°C coherency effects are 
exerting a continuing influence on the precipitate struc- 
ture. Microfilm $2.50; Xerox $4.20. 80 pages. 


YTTRIUM-ALUMINUM ALLOY STUDIES 
(L. C. Card No. Mic 60-2881) 


Robert Leon Snyder, Ph.D. 
Iowa State University of Science and Technology, 1960 


Supervisor: Dr. H. A. Wilhelm 


The yttrium-aluminum phase diagram was developed 
from data obtained by thermal analyses, x-ray diffraction 
and metallographic techniques. This alloy system was 
found to contain three peritectic compounds, YAl;, YAl 
and Y2Al, which, on cooling, form at 980, 1130 and 985°C., 
respectively. Two congruently melting compounds, YAl>2 
and Y; Al2, having melting points of 1485 and 1100°C.., 
respectively, were also found. Eutectics at nine and 
ninety-one weight per cent yttrium and having temperature 
horizontals at 640 = 5 and 960°C., in that order, were 
located. Thermal data indicated a eutectic horizontal 
between YAI and Y; Al, at 1088°C., but from data obtained 
by metallographic examination of alloys, in addition to 
those data from cooling curves, the composition could not 
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be determined with certainty. It was estimated to be at 
about 82 weight per cent yttrium. 

Heats of formation for the compounds YAl;, YAl2 and 
YAl were determined by combustion calorimetry, and the 
values were found to be approximately 45, 58 and 42 kilo- 
calories per mole, respectively. 

The effect of aluminum on the hydrogen absorbing 
capacity of yttrium in the temperature range of 400 to 
700°C. was investigated. For yttrium, Y,Al,, YAl and 
YAIl,, the amount of hydrogen absorbed per yttrium atom 
was approximately proportional to the atomic per cent 
yttrium in the sample. The compound YAI1; was found to 
absorb no hydrogen in this temperature range. 

Additions of yttrium to aluminum resulted in alloys 
having somewhat higher values of yield and tensile 
strengths and correspondingly lower ductility than pure 
aluminum. On the basis of the results of a limited inves- 
tigation of such mechanical properties, no alloys appeared 
to be sufficiently outstanding to warrant further work at 
this time. 

Various yttrium-aluminum alloys were checked for 
their resistance to corrosion in water at 100, 200 and 


315°C. and to oxidation in air at temperatures up to 800°C. 


Only the compound YAI1, stood up well at all three of the 
temperatures in the water corrosion tests. The compound 
YAl1,; and alloys containing 88 and 92 weight per cent yt- 
trium showed promise as air-oxidation resistant alloys. 
Unfortunately, the furnace-cooled samples of the com- 
pounds YAl; and YAl2, as well as similarly treated 88 
and 92 weight per cent yttrium alloys, lack ductility. 
Microfilm $2.50; Xerox $4.40. 85 pages. 


EFFECT OF WATER VAPOR IN VARIOUS 
ATMOSPHERES ON THE HYDROGEN CONTENT 
OF IRON AND MILD STEEL AT 
ELEVATED TEMPERATURES 


(L. C. Card No. Mic 60-2696) 


Richard Earl Westerman, Ph.D. 
Rensselaer Polytechnic Institute, 1960 


Research Professor: Ernest F. Nippes 


A series of investigations were undertaken to deter- 
mine the effects of controlled amounts of water vapor in 
atmospheres of hydrogen, argon, and air on the hydrogen 
content of various ferrous materials at temperatures from 
650 C to 950 C. 

The materials used in the investigation were Ferrovac 
E (a high-purity iron), A-285 steel (a low-carbon steel), 
and weld metal produced with a Murex U6013 rutile-type 
electrode. 

The method of obtaining atmospheres of given water 
vapor content and the method of hydrogen analysis (hot- 
extraction) are described in some detail. 

Water vapor is shown to behave as an inert gas in the 
high-temperature equilibrium solution of hydrogen in 
Ferrovac E; water vapor is further shown to behave as 
an inert gas in its effects on the actual charging rate of 
hydrogen into Ferrovac E. 

The effect of water vapor in an argon atmosphere on 
the hydrogen content of Ferrovac E and A-285 steel under 





equilibrium conditions is shown. For tests of constant 
time and temperature, the hydrogen content initially rises 
rapidly with increasing pressure of water vapor. Beyond 
a dew point of approximately 30 C the hydrogen content 
remains comparatively stable. The A-285 steel, which 
exhibits a higher affinity for hydrogen than the high-purity 
iron, attains a maximum hydrogen concentration value of 
about 2 m1/100 g (950 C, dew point 75 C, 1 hr run). The 
hydrogen content of either material decreases with de- 
creasing temperature. 

The kinetics of hydrogen charging from wet argon into 
A-285 steel and Ferrovac E were investigated. Ferrovac 
E is apparently “supercharged” during the initial oxida- 
tion; a maximum hydrogen concentration is reached in 
about 30 min. After 1 hr, both Ferrovac E and A-285 steel 
show a continued decrease in hydrogen content with in- 
creasing oxide thickness. 

In an attempt to simulate industrial heat treating proc- 
esses, the effect of wet air on the hydrogen content of 
Ferrovac E, A-285 steel, and weld metal was investigated. 
Though the hydrogen concentration trends were the same 
as those for wet argon, the hydrogen concentrations were 
in general slightly lower. 

The effect of water vapor in air on the hydrogen con- 
tent of both enameled and plain A-285 steel and weld metal 
was studied. This group of experiments was designed to 
gain insight into industrial enameling practice. It was 
shown that increasing the water vapor pressure increased 
the hydrogen concentration in the enameled material, 
indicating an interaction between the water in the atmos- 
phere and the water dissolved in the enamel; this water 
may react with the metal to liberate hydrogen, which may 
be subsequently absorbed by the metal phase. The pres- 
ence of an enamel layer was shown to interfere actively 
with the hydrogen removal from enameled specimens with 
a high hydrogen content. 

Microfilm $2.50; Xerox $5.80. 119 pages. 
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SIMPLIFIED TECHNIQUE FOR DETERMINATION 
OF THEORETICAL AND EFFECTIVE 
SELF-PURIFICATION COEFFICIENTS 

OF POLLUTED STREAMS 


(L. C. Card No. Mic 60-3322) 


Cecil Hale Hull, D. Eng. 
The Johns Hopkins University, 1960 


A simplified technique is proposed for determining the 
self-purification coefficient in surface streams. A for- 
mula for f is derived from the basic Streeter-Phelps 
(1925) oxygen-sag equation. The technique proposed for 
use of this formula appears to offer many possibilities for 
studying the oxygen balance of water in both laboratory 
and field investigations. 

The value of the technique is in its simplicity. It re- 
quires only three measurements: temperature, dissolved 
oxygen, and BOD. The need to determine k,, k2, or 
time-of-flow is eliminated. 
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The applicability of the basic Streeter-Phelps oxygen- 
sag formula to actual polluted streams is discussed, 
together with the meaning, limitations, and application of 
both theoretical and empirical values of the reaeration and 
deoxygenation coefficients used with the formula. Some 
modifications of notation and symbols used in oxygen-sag 
computations are proposed for the purpose of clarifying 
the true meaning of these values and to eliminate the 
existing confusion in the literature resulting from the 
assumption of constant coefficients. The new symbols and 
their definitions would also take into account oxygen- 
controlling factors not included in the original Streeter- 
Phelps formula. 

The simplified technique is applied to data observed in 
two streams of significantly different self-purification 
characteristics, the lower Roanoke River in North Caro- 
lina and the North Branch of the Potomac River in Mary- 
land, Microfilm $2.50; Xerox $4.80. 91 pages. 


EFFECTS OF OXYGEN, TANK SHAPE, 
AND MIXING IN ANAEROBIC DIGESTION. 


(L. C. Card No. Mic 60-3253) 


Carl Alan Rambow, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Gerard A. Rohlich 


Anaerobic digestion of sewage sludge was carried out 
on a laboratory scale in order to evaluate some of the 
effects of three variables on the digestion process. These 
variables were: digester shape, introduction of oxygen, 
and mixing. 

Cylindrical digesters of three different depth/diameter 
ratios were employed, Each digester was equipped with 
a pump for recirculation of the evolved gas, to provide 
mixing of the sludge. The substrate used was thickened 
waste activated sludge, diluted to a predetermined concen- 
tration of volatile solids. For most of the experiments, 

a detention time of 15 days and a loading rate of 0.05 lb. 
of volatile solids per cu. ft. per day were employed. The 
digesters were maintained at 35 degrees Centigrade. 





Evaluation of performance was made primarily from 
considerations of gas production and volatile solids de- 
struction. Supplementary data collected included gas 
composition, alkalinity, pH, and volatile acids concentra- 
tion. 

Four runs were made, each of which ran from 5 to 9 
weeks. The first and second runs were the same, except 
that the first was unmixed, and the second was mixed. Both 
runs involved two digestion units of different depth/diame- 
ter ratios (1:1 and 80:1). The third and fourth runs each 
used four similar digestion units of 20:1 depth/diameter 
ratio. Air was admitted to the gas recirculation systems 
of certain units during the third run, and was excluded 
from the control units. The fourth run was a study of the 
effect of mixing on a batch digestion process. After diges- 
tion had become well established, addition of substrate was 
terminated, and mixing discontinued in two units. Mixing 
was continued in the two control units. 

The results indicated that, in the case of a vertical 
cylindrical digester with a single sludge outlet, the deten- 
tion time of the solids is related to the depth/diameter 
ratio of the tank. The tall, slender tank (depth/diameter 
ratio of 80:1) had no inactive zone. Solids within it settled 
to the bottom, and were withdrawn within a few days. The 
short, wide tank (depth/diameter ratio of 1:1) showed a 
dead sludge storage zone on the tank bottom, away from 
the sludge outlet. Sludge withdrawals yielded a lower con- 
centration of solids in this tank, and an accumulation of 
solids in the tank occurred. 

The introduction of oxygen was found to inhibit the 
digestion process. It resulted in decreased gas produc- 
tion, followed by a buildup in concentration of volatile 
solids. These effects were more pronounced for high 
aeration rates than for low ones. When aeration was dis- 
continued, the digestion process gradually recovered. 
Recovery was slower following aeration at a high rate than 
it was following aeration at a low rate. 

In the batch digestion study, mixing was found to bene- 
fit the gasification process. During the first 24 hours 
after the last addition of substrate, followed by termi- 
nation of mixing in two of the digesters, the mixed di- 
gesters produced 19 per cent more gas than did the 
unmixed ones. Subsequent performance of the two 
groups showed no significant differences. 

Microfilm $2.50; Xerox $5.20. 105 pages. 
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THE EFFECT OF FUNGICIDE AND INSECTICIDE 
SPRAY TREATMENT ON THE 
PHYSICO-CHEMICAL PROPERTIES OF FRESH 
AND PROCESSED MONTMORENCY CHERRIES 


(L. C. Card No. Mic 60-3172) 


William Walter Beyer, Ph.D. 
The University of Wisconsin, 1960 
Supervisor: K. G. Weckel 

The effect of various fungicides and insecticides on the 
quality characteristics of fresh, frozen and canned Mont- 
morency cherries that were free from the virus disease, 
Sour Cherry Yellows, was measured, 

The fungicide spray treatments had a considerably 
greater effect than the insecticide spray treatments on the 
various quality factors. Cherries sprayed with Bordeaux 
mixture were the smallest, had the greatest drained 
weight, the greatest per cent acidity, and soluble and total 
solids. Their flavor was preferred to that of cherries 
given other fungicide spray treatments. Canned cherries 
sprayed with Bordeaux mixture had the least loss of can 
vacuum while in storage. Cherries sprayed with ferbam, 
nabam or Cyprex were the largest in size, had the poorest 
color, the greatest pH, and had the least drained weight, 
per cent acidity, and per cent soluble and total solids. 
Their flavor was flat and less desirable than that of cher- 
ries sprayed with Bordeaux mixture or with Actidione 
plus ferbam. Canned cherries sprayed with ferbam or 
nabam had the greatest loss of can vacuum while in stor- 
age. Cherries sprayed with Actidione had the lowest pH, 
the greatest amount of color, and their flavor tended to be 
somewhat bitter. Cherries sprayed with Actidione plus 
ferbam had a low pH, a great amount of color and were 
large in size. Their flavor generally was preferred to 
that of cherries sprayed only with either Actidione or 
ferbam. 

Cherries sprayed with Bordeaux mixture were the 
most desirable, and cherries sprayed with ferbam, nabam 
or Cyprex were the least desirable from a processed 
quality viewpoint. Cherries sprayed with other fungicide 
spray treatments tended to be intermediate in over-all 
quality. 

Cherries sprayed with lead arsenate tended to have 
the greatest drained weight, the most color, and the great- 
est per cent soluble and total solids. Cherries sprayed 
with parathion and with methoxychlor tended to have the 
lowest pH and the greatest per cent titratable acidity. 

The insecticide spray treatments had no effect on flavor. 

The pesticide treatments had no effect on the rate of 
quality degradation of cherries in storage. 


Microfilm $2.50; Xerox $5.80. 118 pages. 
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FACTORS INFLUENCING THE PHYSICAL 
AND CHEMICAL PROPERTIES OF 
DEHYDRATED GREEN SNAP BEANS 


(L. C. Card No. Mic 60-3193) 


Owen Richard Fennema, Ph.D. 
The University of Wisconsin, 1960 
Supervisor: Professor Kenneth G. Weckel 

Dehydration of food results in reduced weight, reduced 
bulk, and improved keeping quality; all at reasonable cost 
compared to other current methods of preservation. De- 
hydrated foods are of particular value for military use. 

This study was undertaken to investigate potentials in 
the improvement of a dehydrated vegetable, green snap 
beans. The beans were processed in conventional equip- 
ment, partially dehydrated in a cross-flow cabinet de- 
hydrator, further dehydrated in a bin dehydrator and 
packaged in tinned cans. Evaluation of the beans was 
accomplished by means of the following determinations: 
rate of dehydration, moisture content, sulfite content, bulk 
density, color, rehydration ratio, and sensory score. 

The following results were obtained: 

(1) Beans of the White Seeded Tendergreen variety 
were found to be superior in rehydrated sensory quality 
to beans of the Ranger variety. 

(2) The date of planting the beans influenced absorption 
of sulfur dioxide which in turn affected the color of the 
beans. 

(3) Beans precooked for 7-1/2 minutes were found to 
be superior in rehydrated sensory quality to beans pre- 
cooked for 5, 10, 15, or 20 minutes. 

(4) Improved rehydrated sensory quality was obtained 
by immersing the beans in a sulfite solution prior to 
dehydration. 

(5) Variation in the sequence and number of precooking 
and freezing treatments was found to affect the moisture 
content of the dehydrated beans and the color of the re- 
hydrated beans. 

(6) Beans which were frozen and dehydrated were 
superior in nearly all respects to beans which were de- 
hydrated without being frozen. 

(7) The weight of beans per drying tray was found to 
influence the rate of dehydration and the sulfite content of 
the beans. 

(8) The dehydration procedure was found to influence 
the rehydration ratio, color, sulfite content, bulk density, 
rate of dehydration, and the rehydrated sensory quality of 
the beans. . 

(9) Dehydrated beans stored for longer than six months 
at 100°F were found to be of unacceptable sensory quality 
when rehydrated, 

(10) No advantage was found in packaging dehydrated 
beans in an atmosphere of nitrogen rather than in air. 

(11) Beans with the greatest preference were given a 
sensory score corresponding to “like slightly.” 
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(12) Significant linear relationships were found between 
several dehydrated and/or rehydrated properties of the 
beans. Microfilm $3.90; Xerox $13.75. 304 pages. 


A STUDY OF THE RELATIONSHIP BETWEEN 
CURD TENSION AND UNDENATURED 
WHEY PROTEIN MEASUREMENTS, AND THE 
HEAT TREATMENT OF SKIMMILK 
AND NONFAT DRY MILK. 


(L. C. Card No. Mic 60-3237) 


Daniel W. Merrill, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Arthur M. Swanson 


A bromsulphalein dye binding modification of the 
Harland-Ashworth test was developed. Factors shown to 
affect the results are: (1) Time and force of centrifuging, 
(2) Light deterioration of dye solution, (3) Strength of dye 
solution, and (4) Time dye is allowed to react before 
centrifuging. 

The Harland-Ashworth salt filtrates from high and low 
heat skimmilk or NDM have separate standard curves for 
both the Harland-Ashworth procedure and the brom- 
sulphalein dye binding modification. 

The primary cause of the separate standard curves for 
the bromsulphalein dye binding modification is the differ- 
ence in salt concentration due to the method of dilution for 
the standard curves; however, there is an indication the 
whey proteins of the low and high heat samples have very 
slightly different standard curves. Non-protein filtrate 
does not affect the standard curves except as it affects the 
salt concentration. 

The explanation for the separate standard curves for 
the Harland-Ashworth procedure at low W.P.N. levels is 
that the whey proteins of the low and high heat salt fil- 
trates have separate standard curves. Three factors ap- 
pear to affect the separate standard curves at high whey 
protein concentrations: (1) The excess non-protein filtrate 
raises the high heat curve in accordance with its effect on 
pH, (2) The decrease in yellow color due to destruction or 
precipitation of a yellow colored compound on acidification 
of the diluted non-casein filtrate very likely lowers the 
high heat curve relative to the low heat curve, and (3) The 





whey proteins of the low and high heat filtrates very likely 
have separate standard curves at the high whey protein 
levels. It was not possible to separate the effect of each 
of these three factors; therefore, the conclusions are 
conditional. 

A 30 minute heat treatment of skimmilk at 170° F. 
destroyed or rendered salt precipitable a yellow colored 
compound which is acid precipitable in non-casein salt 
filtrate. 

Factors shown to affect the A.D.S.A. curd tension are: 
(1) Coagulation temperature - about 4 gm./° C. at 35°C., 
(2) Amount of coagulant - maximum of 4 gm./ml. at 10 ml. 
with decreasing effect at lower curd tension, (3) Coagula- 
tion time - about 3 gm./minute at 10 minutes, (4) Age of 
milk - curd tension decreases very slightly on cool ageing, 
and (5) Total solids - about 7 gm./1% between 8.5 and 
12.3% total solids. 

Factors shown to affect the rennet curd tension are: 

(1) Coagulation temperature - about 7 gm./° C. at 35° C., 
(2) Amount of coagulant - about 6 gm./0.33 ml. of 2-100 
rennet below 2 m1./100 mL of milk and about 8 gm./ml. 
above 2 ml./100 ml. of milk, (3) Coagulation time - about 
2 gm./minute at 30 minutes, (4) Age of the milk - curd 
tension may decrease 5-10 gm. on cool ageing, and 

(5) Total solids - about 20 gm./1% between 8.5 and 12.3% 
total solids. 

The A.D.S.A. curd tension, rennet curd tension, and 
whey protein determinations were compared as an index of 
the heat treatment of milk. The % whey protein denatura- 
tion was the best single criteria of heat treatment for 30 
minute heat treatments between 145 and 175° F.; however, 
the % decrease in A.D.S.A. curd tension was only a slightly 
less precise index. The % decrease in rennet curd ten- 
sion was the best index of 30 minute heat treatments from 
145 to 165° F., and because it is essentially 100% at 
165° F., it is an excellent criteria for determining heat 
treatments as being in excess of 165° F. for 30 minutes. 

Heating condensed skimmilk decreases the rennet curd 
tension more, the A.D.S.A. curd tension about the same, 
and the W.P.N. less than when the skimmilk is heated 
after reconstituting. 

Heating condensed skimmilk (45.6% total solids) for 
30 minutes at 150, 155, and 160° F. increases the Harland- 
Ashworth W.P.N. determination above that of the unheated 
control but does not increase the bromsulphalein dye bind- 
ing modification of the Harland-Ashworth test above the 
control. Microfilm $3.35; Xerox $11.70. 257 pages. 
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THE INDUSTRIAL GEOGRAPHY OF THE 
EVANSVILLE TRIBUTARY AREA 


(L. C. Card No. Mic 60-2809) 


Lowell Ivan Dillon, Ph.D. 
Indiana University, 1960 


Supervisor: Otis P. Starkey 


Evansville as a city has been well studied, but almost 
no analysis has been made of its tributary area, a region 
of declining population and slow economic growth. This 
study excludes the city and its suburbs, and consists of: 
(1) a brief summary of the geographic background of this 
region, (2) the delimitation of the area tributary to the 
city, (3) a survey of the industries of the area, and (4) an 
evaluation of the relationships between the area, its in- 
dustries, commerce, and cultural activities, and Evans- 
ville. 

By measuring wholesale and retail trade, agricultural 
marketing, newspaper circulation, banking relationships, 
and cultural services, the Evansville tributary area was 
determined to consist of seventeen counties in Indiana, 
Illinois, and Kentucky. Size and location of competing 
cities were the chief limiting factors. 

Areal value added by manufacturing has shown a 378% 
gain between 1929 and 1954. Industrial employment had 


doubled and, in 1957, accounted for 37.7% of the non- 


agricultural labor force. Furniture and electrical ma- 
chinery industries account for 43.5% of all manufactural 
employees. Industrial distribution, however, is spotty, 
three-fourths of the workers being employed in four 
counties, and industrial growth has not sufficed to employ 
available labor and thus prevent migration. 

Local initiative is responsible for the development of 
most industries, although nearby coal and hardwood 
timber, a labor surplus, ample water, and a fairly low 
wage scale have contributed to their success. 

Mineral production in 1957 amounted to over 
$185,000,000 and 9,678 workers were employed. Coal 
production has increased 188% since 1940, although em- 
ployment, due to mechanization, has shown a slight de- 
cline. Major market areas are all in the Mid-West, and 
major uses are for thermoelectric plants, industrial 
power, and institutional heating. Reserves are ample 
and present trends indicate a future increase in under- 
ground production and increased use of barge transporta- 
tion. 

Annual petroleum production recently has approximated 
31,000,000 barrels with a value of over $100,000,000. In- 
dications are that the industry has entered a stage of 
gradual decline. 

Except for petroleum production, areal industries are 
almost independent of the influence of Evansville. The oil 
business benefits the city directly through local payrolls, 
rents, and taxes. For other industries the city serves only 
as a minor market, occasional source of supplies, and air 
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transport center. Regional industrial payrolls, however, 
increase Evansville’s volume of trade. 

The area, although commercially tributary to Evans- 
ville, is not dependent industrially. It is thoroughly 
covered by the city’s wholesale and retail business firms, 
and its inhabitants look to the city as an educational, enter- 
tainment, and cultural center. There are few connections, 
however, between its industries and the city. 

Future industrial growth will be aided by the opening of 
a large aluminum plant, large-scale purchase of coal 
properties by aluminum companies, and navigational im- 
provements on the Ohio and Green rivers. Greatly in- 
creased local efforts, however, are needed to promote 
industrial expansion. Without such efforts it is doubtful 
if manufacturing will increase or the local economy 
progress at rates comparable to the nation as a whole. 
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A CULTURE HISTORY OF RICE 
WITH SPECIAL REFERENCE TO LOUISIANA 


(L. C. Card No. Mic 60-2978) 


Chan Lee, Ph.D. 
Louisiana State University, 1960 
Supervisor: Professor Fred B. Kniffen 

This dissertation has two aims: one a study of the 
origin, diffusion, and evolution of different modes of rice 
cultivation; the other a consideration of natural and cul- 
tural factors affecting rice production, with brief mention 
of the accompanying cultural landscapes and special ref- 
erence to Louisiana, Place and mode of origin of domesti- 
cated rice are as yet uncertain. However, it is agreed 
generally that the place of origin is somewhere in south- 
eastern Asia. Maximum botanical variation in both wild 
and cultivated rice, most-diverse linguistic terms for 
rice, and a wide range in modes of cultivation are found in 
southeastern Asia, especially in the area from Bengal to 
Indo-China, The stimulus for rice domestication may well 
lead back to an earlier domestication of root crops in the 
same area. Planters of the latter may have domesticated 
semi-aquatic plants like rice by the act of transplanting 
seedlings regarded as weeds to wet alluvial lands, with 
partial extension of the vegetative planting habit learned 
earlier with taro. From these possible simple beginnings, 
modes of rice culture have evolved through time to fit 
varied natural conditions and to conform to different cul- 
tural values. 

Natural factors responsible for the world distribution 
of rice have now been largely supplanted in importance by 
cultural factors such as the development of new varieties, 
the improvement of techniques, and the use of special 
tools and machinery. But, migrations of peoples as a 
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means of spreading culture have likely been the most 
important factor in explaining the basic distribution of 
cultivated rice. Before the arrival of Aryans in India and 
Han Chinese in China, rice spread primarily with archaic 
Caucasoids into India and South China, probably as far 
north as the Hwang Ho valley. Malayo-Polynesians were 
responsible for the dispersal of rice to Indonesia, possibly 
as far east as New Caledonia, and to Madagascar. Arabs 
carried rice into Mediterranean areas and eastern Africa. 
Aryans and Chinese expanded rice production into low- 
lands with the introduction of the plow from the west. 
Europeans brought rice and its techniques to the New 
World with their expeditions. 

On the basis of early documents it appears that the 
first rice seed in Louisiana were brought by French from 
the West Indies. Since the introduction of rice into Loui- 
siana, modes of rice cultivation have evolved and new 
methods adopted with the passage of time, accompanying 
advances in technological level and changes of cultural 
values. Rice culture in Louisiana may be divided into 
three types, each first appearing in time sequence but all 
persisting virtually to the present: Providence rice, or 
small-scale home-use rice with little or no artificial irri- 
gation; river rice or irrigated rice along the Mississippi 
River, primarily commercial; and prairie rice, or mech- 
anized large-scale rice culture developed in prairie 
Louisiana. 

Distinct field patterns were developed to fit the three 
types of rice culture in Louisiana: irregular small patches 
of Providence-rice fields on the edges of swamps; check- 
erboard-type fields with the striped French field pattern 
along the Mississippi; and contour-levee fields in prairie- 
rice areas. 

Consideration of the controlling natural and cultural 
forces behind the shift of rice production to the prairies 
shows clearly that the natural factors involved in produc- 
ing rice must be evaluated in terms of the level of tech- 
nology and the value system of the human group practicing 
it. Decline of the rice areas of South Carolina and the 
river section of Louisiana, and the rise of prairie-rice 
culture can be explained more by changing technological 
level and altered cultural values than by natural factors 
such as water resources, configuration of terrain, and 
soil, comparatively constant through time, even though 
variable in space. 

Microfilm $3.30; Xerox $11.50. 254 pages. 


CULTURAL GEOGRAPHY OF THE JATS 
OF THE UPPER DOAB, INDIA. 


(L. C. Card No. Mic 60-2979) 


Anath Bandhu Mukerji, Ph.D. 
Louisiana State University, 1960 


Supervisor: Professor William G. Haag 


The central theme of this study is the description and 
interpretation of the cultural landscape of the Jat villages 
in the Upper Doab, India. The Jats are an ancient ethnic 
group engaged largely in agriculture in the Upper Doab. 

A study of their cultural origins and migrations indicated 
that the Jats developed cultural kinship with the Rajputs of 





Rajasthan during their stay in that area from the ninth 
through thirteenth centuries. Primarily through contacts 
with different culture groups during their migration the 
Jat material culture evolved through three stages of cul- 
ture succession: 1. Nomadic way of life based on cattle 
herding and maraudery; 2. Semi-nomadic way of life based 
on temporary cultivation and cattle herding; 3. Sedentary 
agriculture with large nucleated settlements. 

The present study is primarily concerned with the cul- 
tural landscape created in the third stage. The Jat cul- 
tural landscape is differentiated from that of the non-Jat 
villages on the basis of the following traits: the house, 
the settlement, the field, and the agricultural complex. 

The Jat house consists of two separate buildings: the 
haveli (female residence) and the ghair (male residence 
and cattle yard). The basic form of the Jat house consists 
of four sets of rooms which completely enclose the court- 
yard. It was found that the form of the Jat house is ancient, 
and has evolved along with a change in the general way of 
living from nomadic cattle herding to sedentary agricul- 
ture. 

The diagnostic trait of the Jat village settlement is its 
three-tier internal morphology formed by a core of havelis. 
a horse-shoe shaped road surrounding the core, and an 
outermost belt of the ghairs. The idea of this form was 
derived from that of the Rajput village settlement. Other 
diagnostic features of the Jat villages are the absence of 
temples, the existence of jathera for the worship of the 
clan ancestors, and the nearby presence of several aban- 
doned sites (kheras) of the earlier settlements. 

The Jat field pattern consists of fragmented holdings 
formed by widely scattered fields. The recently created 
fields are regular rectangular, while the ancient, evolved 
fields are irregular quadrilateral. The factors which 
contributed to the development of the field pattern were 
the use of heavy, iron plough, the incorporation of newly 
cleared and reclaimed irregular blocks of land; and the 
operation of the Hindu law of equitable inheritance of land, 

Characteristic of the Jat agriculture are the intensive 
use of the land by large scale application of canal irriga- 
tion and chemical manures, and double cropping with a 
greater emphasis on sugar cane. The Jat agricultural 
economy is well balanced on sugar cane for cash income, 
wheat and maize for food, and millets for fodder. The 
horse as a prestige animal, water buffalo for milk, and 
bullocks and camels for draught purposes form the live- 
stock complex of the Jats. 

From a study of their house, settlement, field, and 
agriculture it was found that the cultural landscape of the 
Jat village is markedly different from that of the non-Jat 
villages, and this difference is due to the differences 
between the cultures of the Jats and of the non-Jat people 
of the Upper Doab. 

Microfilm $4.80; Xerox $16.90. 373 pages. 
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THE MARINE SHELLFISHERIES OF LOUISIANA 
(L. C. Card No. Mic 60-2980) 


Herbert Ryals Padgett, Ph.D. 
Louisiana State University, 1960 


Supervisor: Professor Fred B. Kniffen 


Geographers in general (and American geographers in 
particular) have given only slight attention to sea indus- 
tries. The present study attempts in part to redress the 
imbalance by inquiring into a myriad of factors that have 
shaped the development of a specific sea industry--the 
marine shellfisheries of Louisiana. 

Though comparatively few, those geographical studies 
that have dealt with sea industries are certainly not with- 
out merit. Such works as those by Bartz, Ackerman, 
Rostlund, and Morgan are outstanding in the field, and 
their influence on the present study is considerable. Yet 
traditional studies have frequently approached the subject 
from the viewpoint of one, or at best two or three, of the 
major factors, such as the economic history, or the 
market character and trends, or the simple economic- 
geographic relationships of the industry. The present 
study is grounded in a conviction that a serious inadequacy 
exists unless there is a thorough investigation into the 
interrelationships of the whole physical, historical, eco- 
nomic and cultural complex. 

In addition to following an “interrelationships” ap- 
proach, this study utilizes familiar lines of research. 
Close scrutiny has been made of several categories of 
literature pertaining to the sea: hydrographic principles, 
geology and composition of sea bottoms, marine biology, 
climate, history of fisheries, and State and Federal public 
documents. Thus, the work of specialists in several fields 
has been synthesized and then modified and supported by 
the author’s own field observations. From this analysis 
of the Louisiana shellfisheries, several conclusions can 
be drawn. 

The physical environment of the Louisiana Coast, due 
to the Mississippi drainage, has been a pervasive factor, 
both positively and negatively, in the development of shell- 
fish industries. Sheer abundance of shellfish and ease of 
capture appear to account for Louisiana’s preoccupation 
with and high productivity in the shellfish industries. Yet 
the deltaic character of the Louisiana Coast, while re- 
sponsible for an abundant marine life, has yet beena 
deterrent to the centralization of ports and facilities, to 
the construction and employment of seaworthy vessels and 
gear, and to a well-populated coast zone. 

The influence of New England fisheries on the entire 
southern region has been strong, and is especially ap- 
parent in gear, vessels, and methods of processing. 

The varying degrees of commercial development of 
each of the three industries studied has been largely the 
result of the influence of economic and ethnic factors. 
The revolutionary development of the shrimp industry in 
the 1920’s and 1930’s rests largely upon the joint advent 
of the gasoline motor and otter trawl. The stability since 
the turn of the century of the much older oyster industry 
results from ethnic factors which brought a transition 
from extractive reef harvesting to cultivation. Improved 
processing and packaging techniques occurring in the 
1930’s and an expanding national market for seafood are 
largely responsible for the commercial development of 
the number three industry--blue crab. 


The items following each abstract are: the number of manuscript pages in 





At least two cultural factors have been of major signifi- 
cance in accounting for retardation of southern fisheries, 
including those of Louisiana. These are the lesser degree 
of urbanization than occurs in some other sections of the 
nation, and an agricultural orientation of the entire south- 
ern region. These conditions are related, though indi- 
rectly, to a natural environment that originally favored an 
agricultural economy to the exclusion of almost any other. 

The study of sea industries is a relatively new and 
promising field for geographic investigation. If the present 
study should serve as stimulus to future inquiries in this 
area, it will be more than justified. 

Microfilm $4.85; Xerox $17.10. 378 pages. 


IRRIGATION AND FIELD PATTERNS 
IN THE INDUS DELTA 


(L. C. Card No. Mic 60-2982) 


Mushtaqg-ur Rahman, Ph.D. 
Louisiana State University, 1960 


Supervisor: Professor William G. McIntire 


Present irrigation practices and field patterns in the 
Indus delta are the result of a long process of trait intro- 
ductions from without and adaptation and development of 
cultural patterns within. Through the historical approach, 
generic relationships of some present patterns are traced 
to their origins while other pattern origins have been lost. 

As a result of the antiquity and wide distribution of 
irrigation, its origin remains uncertain. It was probably 
somewhere in small alluvial valleys of Southwest Asia, 
which is considered the hearth of seed agriculture and 
which provides the maximum geographical conditions for 
evolution of basin irrigation. Basin irrigation, which 
utilizes the overflow of rivers, is the simplest and oldest 
form of irrigation used by prehistoric civilizations, es- 
pecially those of Egypt and the Indus Valley. From this 
simple beginning various techniques of irrigation evolved 
to serve different natural landscape conditions. Irrigation 
practices in the Indus delta are divided into three major 
types: basin irrigation; lift irrigation, wherein water is 
raised artificially from subterranean and surface water 
sources; and canal irrigation. 

Cultural factors introduced by peoples migrating into 
the Indus Valley largely explain the present irrigation 
patterns. Basin irrigation was introduced from Southwest 
Asia probably shortly after the domestication of crops. 
Elaborate water wells were constructed in the Indus Valley 
by 3,000 B.C., but they were probably used only for drink- 
ing purposes. In 712 A. D. the Arabs introduced the nar 
(Noria or Persian Wheel), an important device for lifting 
water from the river, canals and wells. Basin irrigation 
partly gave way to canals, a more effective technique of 
irrigation during and after the regime of Kalhora dynasty 
in the eighteenth century. 

Irrigation practices, agriculture implements, trails, 
roads, land tenure systems and rice culture have all 
affected the present field patterns of the Indus delta. The 
fields are fragmented, generally small in size and are 
rectangular, square or irregularly shaped. 

The village and hamlet settlement patterns are directly 
related to agriculture development and practices. Their 
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form, distribution, and function are a product of the cul- 
tural milieu of the area. From ancient times small 
nucleated settlements spread coincidental with new agri- 
cultural areas. The settlements grew both for mutual 
protection and for their convenience to fields. Villages 
are located along larger abandoned and active Indus River 
tributaries presently used as canals, whereas hamlets 
are found along smaller tributary canals. Both the 
village and hamlet are located in close proximity to the 
agricultural fields. 

The natural setting of the arid Indus delta imposes 
certain challenges to man’s ingenuity. During the summer 
the river floods with a surplus water, while during the 
winter the river is in low-stage with a deficiency of water. 
The extensive use of the nar with wells provide water for 
the fields during the winter months. Recently barrages 
and artificial levees have been constructed to control 
water during the summer floods and to supply water to 
canals and ditches during the winter. Irrigation practices 
and settlement patterns are an expression of man’s activi- 
ties in a challenging milieu. 

Microfilm $3.00; Xerox $10.60. 231 pages. 


THE CHANGING REGIONALIZATION OF 
SHEEP HUSBANDRY IN OHIO 


(L. C. Card No. Mic 60-3272) 


Stephen Leech Stover, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Andrew Hill Clark 


In each decennial census from 1860 until 1950 Ohio led 
the United States in average density of sheep per square 
mile. An interest in (1) determining the past and present 
nature--especially the areal distribution--of sheep 
husbandry in that state and (2) experimenting with tech- 
niques for showing changing regionalizations have guided 
this study in historical geography. The plan has been to 
map distributions significant to sheep-raising, using 
county units, with information primarily from the United 
States Bureau of the Census. Patterns shown on these 
maps comprise the core of the study, which is directed 
toward describing, explaining, and evaluating the changes 
in regionalization. 

In general, sheep-raising, often linked closely to other 
phases of farming, has been secondary in Ohio agriculture. 
Nevertheless, sheep have been important enough to make 
possible a delineation of “sheep country”--prominent in 
some years, insignificant in others. In 1840 sheep were 
irregularly distributed, almost completely lacking in the 
northwest and most numerous in the east. This pattern 
reflects tardiness of settlement in the poorly drained 
northwest, suitability of sheep for grazing eastern hills, 
and location of early woolen mills. By 1860 sheep num- 
bered 3-1/2 million (up from two million in 1840) and they 
were most prominent in an expanded area in the northeast 
third of the state, reflecting the limited crop-raising capa- 
bilities of the hill lands there and the fact that newer, 
flatter lands farther west were benefitting relatively more 
by transportation advances. 

By 1900 the rise of land values with growing industry 





and population in the northeast had discouraged sheep- 
raising there, and in western Ohio cropping and cattle and 
hog-feeding had continued more attractive than sheep- 
raising. Meanwhile, the southeast, experiencing a disad- 
vantage in competition with better crop lands farther west, 
showed a gain in sheep-raising. In numbers sheep reached 
a peak of about eight million in 1868 (when they comprised 
45% of the animal units in ten counties) but declined to 
2-1/2 million by the century’s end. 

Numbers diminished to about 1-1/4 million by 1954, 
but the sheep country was now in central Ohio, the south- 
east having lost its preeminence as a result of increasing 
demand for fat lamb production rather than for wool alone. 
This changing demand, expressed primarily through east- 
ern markets, was both met and strengthened by breeding 
fewer fine-wools and more dual-purpose sheep, and this 
practice in turn placed at a disadvantage the hill lands, 
where grazing of wethers was a reasonable and traditional 
form of land use but where the grain-feeding programs 
most effective in lamb production were less feasible. 
Basic to this circumstance was the declining productivity 
of hill land soils--longer used and more easily abused than 
those farther north and west. Less significant in account- 
ing for the relative decline of sheep husbandry in the 
southeast has been strip-mining for coal and the dog 
nuisance. The relatively stronger position of central Ohio 
has been enhanced by such factors as co-operative lamb- 
marketing pools and by the personal influence of com- 
munity leaders. Although the importance of sheep hus- 
bandry in the local farm picture may still be greater in 
the southeast than elsewhere in the state, Ohio’s promi- 
nence among farm-sheep states today depends primarily 
upon central “corn belt” counties and relatively little upon 
the hill lands of the southeast. 

This study, essentially one in the changing geographies 
of farm sheep husbandry, illustrates an effective approach 
to understanding the agricultural geography of the various 
periods involved. Techniques employed appear satisfac- 
tory, and the normalizing of one variable for more accu- 
rate determination of other changes is especially promis- 
ing. Microfilm $3.85; Xerox $13.50. 297 pages. 


THE CHANGING NATURE OF MAN’S QUEST 
FOR FOOD AND WATER AS RELATED TO 
SNOW, ICE, AND PERMAFROST 
IN THE AMERICAN ARCTIC. 


(L. C. Card No. Mic 60-2985) 


Harley Jesse Walker, Ph.D. 
Louisiana State University, 1960 


Supervisor: Professor Fred B. Kniffen 


Since the strategic position of the Arctic became 
recognized and especially since World War II, interest in 
this part of the world rapidly increased. This increasing 
interest is resulting in the study, development, and ex- 
ploitation of the American Arctic on a scale never before 
attempted. Accompanying these developments is an 
increasing demand for information about the environment, 
especially those conditions of the environment related to 
living and working in the Arctic. Amongthe most important 
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of the factors affecting man’s activities in the Arctic are 
those of snow, ice, and permafrost and not the least 
affected activity is man’s quest for water and food. 

The nature, distribution, and availability of the several 
water and food sources in the American Arctic and the 
techniques and equipment man has developed to utilize 
them have been analyzed as they are related to snow, ice, 
and permafrost. This analysis shows that the require- 
ments, sources, and techniques used by man in the Arctic 
have changed with time and, also, that they differ from one 
group to another today as they did in the past. 

Water is available in one form or another throughout 
the year in nearly all parts of the Arctic, but rarely in 
abundant amounts. In winter all available water is in the 
solid state, except for sub-ice lake or river water. All of 
the available sources which have been recognized in the 
Arctic to date are used by man. These sources are basi- 
cally the same as those used in aboriginal times although 
sub-ice lake water is becoming more and more important. 
Although today’s demands for large quantities of water 
have had relatively little influence on the sources used, 
they have influenced processing and storage techniques. 
However, these techniques are expensive and have been 
developed only under governmental auspices. Thus, much 
of the water quest is still basically the same as it was in 
pre-contact days. 

Natural food sources in the Arctic are almost com- 





pletely faunistic, being composed of several of the arctic 
representatives of the land animals, sea mammals, and 
fish. The nature and distribution of these food sources 
are such that they can support relatively few people and 
only people who have special techniques adapted to the 
unique habits and habitats of arctic animal life. The Es- 
kimos, who depended in pre-contact days entirely upon the 
environment (only a few of whom still do), developed such 
techniques. Many of these techniques depend upon the 
properties of snow, ice, and permafrost for their effec- 
tiveness. Comparable techniques were not developed by 
the explorers and only a few adopted Eskimo techniques 
in hunting. Today most non-Eskimos and many Eskimos 
expend most of their energy and time in the pursuit of 
occupations other than hunting. As a result, only rarely 
have non-Eskimos lived “off the land” in the Arctic. 

Increased mechanization in the case of water supply 
and increased importation in the case of food are gradually 
loosening the bond between these two human needs and 
snow, ice, and permafrost in arctic America. Such an 
increasing dependence, however, is accompanied by a de- 
creasing familiarity with the techniques that can be used 
to insure a food and water supply from the environment. 
Such lack of knowledge may, under survival conditions, 
lead to loss of life as it has in the past. 

Microfilm $3.75; Xerox $13.05. 289 pages. 
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ALTERATION FEATURES ASSOCIATED WITH 
SOME BASAL CHINLE URANIUM DEPOSITS 


(L. C. Card No. Mic 60-3033) 


Abdel-Moneim M. Abdel-Gawad, Ph.D. 
Columbia University, 1960 


Siltstone at the base of the Chinle formation on the 
Colorado Plateau shows alteration features associated 
with uranium mineralization consisting of silicification, 
bleaching, argillic alteration, and carbonatization. 

Near Cameron, Arizona jasper layers occur in basal 
siltstones and the silicified zone is accompanied by exten- 
sive bleaching which extends downward into the top of the 
Shinarump sandstone. Bleaching, primarily caused by the 
removal of hematite, may occur in spots, in bands along 
the bedding planes, or along fractures which cross the 
bedding. The mottled and variegated appearance of the 
rock may be attributed mainly to partial bleaching and 
also to locally oxidized sulphide veins. 

Basal Chinle outcrops along the Colorado River gorge 
11 miles east of Moab, Utah show similar mottled bleach- 
ing associated with silicification. The silicified zone con- 
tains jasper and massive or columnar quartz and exhibits 
pipe-like structures perpendicular to the bedding planes. 

On the San Rafael Swell basal Chinle siltstones and 
mudstones show variegated bleaching, argillic alteration, 
silicification and carbonatization underneath or near ore- 
bodies. The silicified rocks contain jasper, chert, and 





quartz in layers, veins, or irregular masses and are 
bordered by argillic alteration halos. Argillic alteration 
is marked by the removal of iron, and by the transforma- 
tion of the montmorillonitic component of mixed-layer clay 
into mica-clay with a corresponding increase of the 2M 
over 1M mica polymorph. 

Basal Chinle alteration features, where observed on 
the Plateau, are attributed to hydrothermal solutions 
which accompanied uranium mineralization. Carbonatiza- 
tion includes the emplacement of calcite and dolomite as 
nodules, masses, and veins in the siltstones. Argillic 
alteration and silicification are related. Minor sulphide 
mineralization is an associated feature. The introduction 
of hypogene uranium minerals is a part of this sequence. 

Microfilm $2.50; Xerox $8.00. 174 pages. 


OSTRACODA OF THE STONE CITY BEDS 
AT STONE CITY BLUFF, TEXAS. 


(L. C. Card No. Mic 60-2971) 


Raymond Longino Artusy, Ph.D. 
Louisiana State University, 1960 


Supervisor: Professor Henry V. Howe 


Efforts have been made to catalogue, describe and 
illustrate the ostracodes of the Stone City beds and to 
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determine their interrelationships with the Stone City 
sediments. 

Samples collected from the type locality of the Stone 
City beds, Burleson County, Texas, yielded forty-six 
species of ostracodes which are found to be distributed 
between twenty genera, seven sub-families and three 
families. Of thirty-one species illustrated, twenty are 
described as new. Two new genera are erected. Descrip- 
tions of four species are lacking because of scarcity of 
specimens. Where adequate numbers of specimens are 
present, sexual dimorphism is indicated. The taxonomic 
position of the new genera is uncertain, and therefore they 
are not placed within subfamily categories. 

An interformational range chart illustrates the gross 
relationship of ostracode species in the Stone City beds to 
those in the underlying Reklaw and Queen City formations 
and in the overlying Cook Mountain formation. Specific 
ranges of species in respect to the lithologies of the Stone 
City beds are graphically shown in an intraformational 
range chart. Seventeen species of ostracodes are re- 
stricted to the Stone City beds. 

Changes in sedimentation without significant change in 
sea level produce an alternation of glauconite arenites or 
marls with brown shales. 

The fauna concentrated in the glauconite lithotope, in 
contrast with the almost total absence of fauna in the shale 
lithotope, produces faunal breaks which are artificial. 

Conditions governing sedimentation are reflected by 
the biological series. Together the fauna and the sedi- 
ments suggest an alternation of open shore, inner neritic 
or lagoonal conditions alternating with tidal flat and marsh 
environments. 

Lack of distinct bedding in the glauconite sequence is 
probably attributable to reworking of the bottom by bur- 
rowing animals. 

Shales rarely carry ostracode species except when 
glauconitic materials are nearby or where borings are 
present. Absence of ostracodes in the shale lithotope, 
except at these horizons, is suspected to be the result of 
reworking of glauconitic sediments. Contamination from 
boring probably accounts for introduction of the exotic 
glauconite sediments as no evidence of a transitional 
fauna is present. 

Microfilm $2.50; Xerox $7.40. 156 pages. 


GLACIAL GEOLOGY OF THE 
ALLIANCE-GALAHAD-HARDISTY-BROWNFIELD 
AREA, ALBERTA, CANADA. 


(L. C. Card No. Mic 60-3170) 


Luboslaw Antin Bayrock, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Robert F. Black 


The last continental glacier to cover Alberta was of 
Wisconsin age. It advanced far beyond the mapped area 
in central Alberta, and ultimately covered southern Al- 
berta and parts of northern Montana. As the ice was 
advancing upslope over most of the province, it attained 
great thickness; it was of the order of one mile over the 
mapped area. At the close of Wisconsin time the glacier 





thinned to the point that it could not flow upslope; it be- 
came immobile. From wide spacing of isotherms over the 
province and from cursory field evidence it is evident that 
the ice stagnated contemporaneously not only over the 
mapped area but over most of central Alberta and an un- 
known distance beyond. This is the first known case of 
such extensive stagnation. 

The large scale stagnation coupled with the fact that the 
till of the area contains a large percentage of montmoril- 
lonite is responsible for many landforms new in the field 
of Pleistocene. The major physiographic division of the 
area is hummocky dead-ice moraine. It is made of knobs 
and kettles, prairie mounds, till ridges, stream trenches, 
and moraine plateaus. 

Knobs are hillocks made entirely of till and are inter- 
spaced with depressions, kettles. Prairie mounds are 
essentially the same as knobs except they have a central 
depression which imparts to them a “doughnut” -like 
appearance, Till ridges are similar topographically to 
crevasse fillings but are made entirely of till. Stream 
trenches are deep till-covered valleys cut into bedrock by 
superglacial streams. Moraine plateaus are small ele- 
vated areas of flat to undulating ground moraine in the 
hummocky dead-ice moraine and are usually capped by a 
thin veneer of lacustrine sediments. 

Other large physiographic divisions of the area are the 
flat-surfaced ground moraine and the undulating ground 
moraine. Both of these are made up essentially of the 
same features as the hummocky dead-ice moraine except 
they have less relief. As debris was exposed on the 
ablating glacier, it slumped and flowed into depressions. 
The more slumping and flowing of the till that took place 
at any locality, the more rugged became the final topog- 
raphy. This was firstly a function of vertical distribution 
of debris in the ice and secondly, the amount of debris. 
Hummocky dead-ice moraine has the greatest relief; 
undulating ground moraine less; and flat-surface ground 
moraine least. 

Laboratory studies performed on till samples of the 
area show that the till is about uniform in composition. 

It contains on the average 47 percent sand, 25 percent silt, 
and 28 percent clay. The clay fraction contains a large 
proportion of montmorillonite which made the till suscep- 
tible to slumping and flowing during deposition. About 81 
percent of the till was derived from local Upper Creta- 
ceous deposits, the major source of clay for the till. 
Microfilm $2.50; Xerox $7.60. 161 pages. 


WEATHERING PRODUCTS OF TILLS IN INDIANA 
(L. C. Card No. Mic 60-2801) 


Nityananda Bhattacharya, Ph.D. 
Indiana University, 1960 


X-ray and petrographic data from weathered profiles 
developed on Wisconsin, Illinoian, and Kansan tills in 
Indiana reveal that these profiles differ from each other 
in the alteration of clay minerals, non-clay minerals, and 
heavy minerals. The Wisconsin weathering profile is 
distinctly different from the Illinoian and Kansan with 
respect to the stages attained in mineral alteration, but 
the differences are not very pronounced between the 
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profiles developed on the Illinoian and Kansan tills. How- 
ever, Ilinoian and Kansan weathering profiles have enough 
variation to permit their differentiation. 

Major chemical alterations of clay minerals, non-clay 
minerals, and heavy minerals are produced as a result of 
hydration and ionic exchange. Other chemical processes 
involved in alteration and mineral synthesis during 
weathering are oxidation, hydrolysis, polymerization, and 
recrystallization. The crystal structure, degree and 
amount of isomorphic substitution, and bonding energy of 
the minerals determine their relative stabilities and con- 
trol the nature of chemical transformations during weath- 
ering. 

The parent material of the weathering profiles is more 
weathered in the older tills, and its alteration products 
increase with greater duration of alteration. Greater dura- 
tion of weathering also results in a greater abundance of 
stable minerals and advanced alteration products of the 
less stable ones. The final products of weathering are 
generally stable minerals which are either primary min- 
erals that have survived chemical transformations and/or 
secondary and recrystallized materials formed during the 
process. Microfilm $2.50; Xerox $5.00. 96 pages. 


STRATIGRAPHY AND OSTRACODA OF 
THE OZAN, ANNONA, AND MARLBROOK 
FORMATIONS OF SOUTHWESTERN ARKANSAS. 


(L. C. Card No. Mic 60-2973) 


Robert J. Collins, Jr., Ph.D. 
Louisiana State University, 1960 


Supervisor: Dr. Grover E. Murray 


A detailed stratigraphic and paleontological study of 
the Ozan, Annona, and Marlbrook Formations of south- 
western Arkansas has been accomplished in order to pro- 
vide a sound basis for regional correlation of these 
Gulfian units. 

The three formations were studied at the surface, from 
the tri-state border of Oklahoma-Arkansas-Texas to the 
vicinity of Arkadelphia, Clark County Arkansas, a distance 
of approximately one hundred miles. Partial sections 
were measured and sampled for paleontological work. No 
complete section of the Ozan or Marlbrook Formations 
was found, however, at the classic White Cliffs exposure 
on Little River, Little River County, Arkansas, a complete 
section of the Annona Chalk was measured and sampled. 
The formations were traced from the central outcrop 
areas, where their boundaries had been firmly established 
by Dane (1929), to both the southwestern and northeastern 
outcrop areas, where no exact definition of the units had 
been made. 

The lower unit, the Ozan Formation, thins to the north- 
east and is increasingly arenaceous-argillaceous in con- 
trast to its predominantly calcareous-argillaceous lithic 
character in the central and southwestern outcrop areas. 
The basal sand of the Ozan, the Buckrange member, and 
its contact with the underlying Brownstown Formation has 
been identified in the southwestern and northeastern out- 
crop areas. The upper contact of the Ozan with the Annona 
Chalk and the Marlbrook Formation changes character 





along the outcrop. In the southwestern outcrop area and 

at White Cliffs, Little River County and Okay, Howard 
County, in the central outcrop area, the chalky marks of 
the upper Ozan are transitional into the Annona Chalk. 

A bored phosphatic zone occurs within the Annona Chalk 
above the transitional Ozan-Annona contact. To the east, 
near Yancey, Hempstead County, the thin northeastern 
tongue of the Annona Chalk, with the same bored phosphatic 
zone now at the contact, rests sharply on the upper Ozan. 
In the northeastern outcrop area the Annona is missing 
from the section and the Marlbrook Formation, with a thin 
basal sand, rests directly on the Ozan. This disconformity, 
represented by the development of a basal Marlbrook sand 
in the near shore area and a bored phosphatic zone within 
the Annona in the offshore area, was not previously rec- 
ognized, 

The middle unit of this study, the Annona Chalk, wedges 
out in a northeasterly direction. The chalk is approxi- 
mately eighty feet thick at Foreman, Little River County, 
in the southwestern outcrop area and thins to one and 
one-half feet south of Yancey, Hempstead County, in the 
central outcrop area. Northeast of Yancey the Annona is 
absent and the overlying Marlbrook Formation rests di- 
rectly on the Ozan. In all areas where the Annona is pres- 
ent its upper contact with the Marlbrook Formation is 
transitional in character, These two units exhibit a facies 
relationship with one another, in that the Annona Chalk 
constitutes a lower, offshore, calcareous facies and the 
Marlbrook Formation an upper, mearshore, argillaceous 
facies. 

The upper contact of the Marlbrook with the overlying 
Saratoga chalk is distinct, with borings filled with chalk of 
the overlying unit extending into the Marlbrook. This 
contact maintains the same character along the outcrop 
belt. 

The Ostracoda fauna of the Ozan, Annona, and Marl- 
brook Formations consists of sixty-four species, of which 
fourteen are new. Two additional species are reported for 
the first time from Gulfian rocks of the Gulf Coast. The 
assemblages of the three units are sufficiently distinct to 
enable identification of each unit to be made on the basis 
of its fauna. The contrast between the fauna of the Ozan 
Formation and the underlying Brownstown Formation is 
sufficient to support the idea that a period of nondeposition 
or extremely slow deposition intervened between the time 
of deposition of the two units. 

The faunal relationships between the three units, with 
respect to the disconformity which the author places be- 
tween the Marlbrook and Ozan Formations in the north- 
eastern outcrop area and within the Annona Chalk in the 
central and southwestern outcrop areas, provide evidence 
to support the physical signs of discontinuity. A compari- 
son of the contrast in faunas across this discontinuity and 
of that across the Marlbrook-Saratoga contact shows them 
to be of equal magnitude. 

Microfilm $3.15; Xerox $11.05. 244 pages. 
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THE INFLUENCE OF CLAY MINERALOGY 
ON CERAMIC PROPERTIES 


(L. C. Card No. Mic 60-2807) 


Ronald Clinton Crane, Ph.D. 
Indiana University, 1960 


The variations in properties of ceramic bodies with 
varying clay mineralogical composition were determined 
from two series of ceramic mixtures. These mixtures 
were prepared from raw materials (sand, silt, and clays) 
of determined grain size and clay composition, having 
constant sand:silt:clay ratios of 27.5: 35.5: 37. One 
series of 22 mixtures varied in percentages of kaolinite, 
illite and mixed layer (illite and montmorillonite) clays in 
the clay sized fraction, while the other series of 18 mix- 
tures differed in percentages of kaolinite, illite, and mont- 
morillonite in the clay sized fraction. 

Suitable mixtures were prepared from the raw ma- 
terials, pugged, extruded, dried, glazed and fired. Stand- 
ard tests were run on the specimens. 

The addition of kaolinite in the clay fraction increases 
the amount of water absorption, apparent porosity, and 
apparent specific gravity and decreases the amount of 
drying shrinkage, firing shrinkage, modulus of rupture, 
crushing strength and bulk density. [lite acts in a directly 
opposing fashion. 

The addition of montmorillonite increases the amount 
of drying shrinkage and bulk density, and decreases the 
amount of firing shrinkage, modulus of rupture, and crush- 
ing strength. Montmorillonite content, up to at least 15%, 
seems to have little effect upon the amount of water ab- 
sorption, bulk density, or apparent specific gravity. 

The addition of mixed layer clay tends to increase the 
amount of drying shrinkage and decreases the amount of 
crushing strength, water absorption, bulk density, apparent 
porosity, and apparent specific gravity. Mixed layer per- 
centage seems to have little effect upon firing shrinkage 
and modulus of rupture values. 

No significant changes were noted in the moisture 
expansion test or pinholing, due to clay mineral content. 
Impurities such as iron minerals and wood fragments in 
the raw clays were responsible for color changes and 
pinholing in some samples. 

Microfilm $2.50; Xerox $6.20. 127 pages. 


STRATIGRAPHY OF DEVONIAN ONESQUETHAW 
STAGE IN WEST VIRGINIA, 
VIRGINIA, AND MARYLAND. 


(L. C. Card No. Mic 60-3186) 
John Manley Dennison, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Lewis M. Cline 


A stratigraphic analysis of the marine Devonian Ones- 
quethaw stage in West Virginia, Virginia, Maryland, and 
the bordering area is based on data from 503 localities. 
The writer obtained information from 162 outcrops and 31 
wells, and the remaining data is from published literature, 
almost entirely well studies. 


The items following each abstract are: the number of manuscript pages in the 





The top of the Onesquethaw stage in its type region of 
New York is not precisely defined. The top of the Tioga 
metabentonite is proposed as the upper boundary of the 
Onesquethaw stage. This permits direct physical correla- 
tion of the New York and central Appalachian sections. 
The Tioga metabentonite is present in the subsurface 
between the two regions and crops out in New York in 
addition to 45 known localities in West Virginia, Virginia, 
and Maryland. Exposures are brownish, micaceous, and 
contain an abundance of tiny, indistinct fossils, probably 
mostly juvenile brachiopods and Styliolina. Isopachs of 
the metabentonite suggest a volcanic source in the Pied- 
mont of central Virginia. 

The remainder and majority of the Onesquethaw stage 
consists of three formations or facies: Needmore shale, 
Huntersville chert, and Onondaga limestone. Intertonguing 
strata indicate that the three formations are contemporane- 
ous facies of the Onesquethaw stage. The Needmore shale 
contains three distinct subfacies or members: Beaver 
Dam black shale, calcitic shale, and calcitic shale and 
limestone. These subfacies in the order listed represent 
a sequence from a strongly reducing and acidic environ- 
ment to a less reducing and alkaline environment. Shale 
in the Onesquethaw stage entered the sea from an eastern 
locality centered near Baltimore. The Huntersville chert 
formation is mostly chert but contains quartz and “glau- 
conitic” sand and silt along with some shaly material re- 
lated to Needmore shale. The quartz sand and silt was 
derived by reworking older sandstones from southern 
West Virginia and Virginia and from Monroe Island, a 
paleo-island named for Monroe County, West Virginia. 
The Bobs Ridge “glauconitic,” quartz sandstone member of 
the Huntersville chert is named for outcrops on Bobs 
Ridge, Greenbrier County, West Virginia. It accumulated 
over the site of the Browns Mountain anticline which was 
a shoal during late Onesquethaw time. Essentially no sand 
was derived from the emergent Cincinnati arch. The 
Onondaga cherty limestone is known only from the sub- 
surface except for outcrops in Wise County, Virginia, 
where it is a coralline biostrome. 

Eight stratigraphic maps were prepared on a palin- 
spastic base. The palinspastic map was compiled using 
82 published structural sections and assuming a décolle- 
ment in the shales at the top of the lower Cambrian strata. 
It can be modified easily for stratigraphic studies of any 
Paleozoic horizon. 

During early Onesquethaw time the sea was restricted 
to northern West Virginia and the region of the Potomac 
River drainage basin. Seas advanced southward and west- 
ward during middle Onesquethaw time. An island was 
centered in Monroe County, West Virginia. Possibly other 
islands were located between there and the Cincinnati arch. 
Maximum marine transgression was obtained during late 
Onesquethaw time, and seas extended from the east flank 
of the Cincinnati arch to probably east of the present Blue 
Ridge mountains. A volcanic eruption at the end of Ones- 
quethaw time deposited the Tioga metabentonite. 

Preliminary analysis indicates that most of the fossils 
are facies fauna associated with particular lithologic types. 
Definite temporal zonation within the Onesquethaw stage 
on the basis of fossils alone appears impossible. Anoplo- 
theca acutiplicata (Conrad) is probably the best Onesque- 
thaw index fossil in the region. Paleontologic criteria 
are presented for distinguishing Beaver Dam black shale 
from the Marcellus shale lying directly above the Onesque- 
thaw stage. Microfilm $4.80; Xerox $16.90. 373 pages. 
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HYDROTHERMAL ALTERATION IN THE 
GOLDFIELD DISTRICT, NEVADA. 


(L. C. Card No. Mic 60-2819) 


Richard David Harvey, Ph.D. 
Indiana University, 1960 


Hydrothermal alteration of dacitic, andesitic, and 
latitic volcanic rocks has produced the following mineral- 
ogical halos or zones, which envelop a complex system of 
gold bearing veins: (1) propylitic zone farthest from the 
vein; (2) argillic zone, divided into a montmorillonite 
subzone in the outermost part, and an illite-kaolinite sub- 
zone in the innermost part; (3) quartz-alunite zone, im- 
mediately adjacent to the vein. The propylitic zone is 
characterized by chlorite, calcite, and antigorite. The 
transition to the argillic zone is marked by the occurrence 
of a 1:1 mixed layer chlorite-vermiculite. The mont- 
morillonite, from the montmorillonite subzone, has mainly 
aluminum in the octahedral layer and calcium, sodium, 
and magnesium in the interlayer position. The rocks of 
the illite-kaolinite subzone are highly bleached and contain 
the following clay minerals in varying proportions: illite, 
kaolinite, montmorillonite, mixed layer montmorillonite- 
illite, and halloysite. The quartz-alunite zone contains 
quartz, alunite, kaolinite, jarosite, hematite, pyrite, gyp- 
sum, and tobermorite (hydrated calcium silicate). 

Linear, discontinuous, subparallel quartz-alunite zones 
are bounded sharply by a relatively thin illite-kaolinite 
subzone, which grades into a wide montmorillonite sub- 
zone. The contact between the montmorillonite subzone 
and the propylitic zone is also gradational. Contacts 
between the outer zones are roughly parallel to the quartz- 
alunite and illite-kaolinite zonal contact. 

The polymorphic forms of illite, which replaced plagio- 
clase, varies with respect to the vein. [llites, away from 
the vein, have a 1Md (1-layer monoclinic, disordered) 
form, and samples closer to the vein have a (2M > 1M) 
polymorphic form. The kaolinite in the argillic zone is 
poorly crystallized, while in the quartz-alunite zone, it is 
well crystallized. 

Alunite is believed to have formed by reaction of sul- 
furic acid and illite. Considering muscovite in place of 
illite, (because the thermodynamic data are not known for 
illite) the chemical reaction is assumed to be: 


KAI], Siz O;o (OH)2(s) - 4H* (aq) + 2804 (aq) - 
KA]; (SO,)2(OH)e(s) + 3SiO.(5), where (s) and (aq) indi- 


cate the solid and aqueous state respectively. The theo- 
retical standard free energy of this reaction is -37.5, 
-90.0, and -87.6 kcal./mole alunite at 25°C, 200°C and 
300°C respectively. The uncertainty of the free energies 
is approximately 10 kilocalories. Alunite will theoreti- 
cally form by this reaction more readily at 200°C than at 
25°C or 300°C. Microfilm $2.50; Xerox $4.60. 90 pages. 





STRUCTURAL HISTORY OF THE 
EAST GOGEBIC IRON RANGE 


(L. C. Card No. Mic 60-3210) 


Thomas Eugene Hendrix, Ph.D. 
The University of Wisconsin, 1960 
Supervisor: Professor Stanley A. Tyler 

Structural analysis of the major and minor structures 
within the Keewatin and Huronian rocks indicates there 
have been two periods of pre-Keweenawan deformation on 
the East Gogebic Iron Range. The older of the two defor- 
mations is post-Middle, pre-Upper Huronian in age. This 
deformation is local in extent and epeirogenic in character. 
Fault block subsidence following outpouring of the Presque 
Isle volcanics has resulted in the shifting and tilting of 
successive blocks of Lower and Middle Huronian rocks 
across an eight-mile-wide area in the eastern half of 
T47N, R44W, and the western half of T47N, R43W. The 
subsidence was greatest towards the center of volcanism, 
resulting in part of the offset now apparent alone the 
Presque Isle fault. 

The second and more severe pre-Keweenawan defor- 
mation is post-Upper Huronian, pre-Keweenawan in age. 
It is regional in extent and orogenic in character. This 
deformation is responsible for the Sunday Lake fault and 
associated structures at the western edge of the area, as 
well as for the flow cleavage east of the center of T47N, 
R44W. The South Iron Ranges of Michigan and Wisconsin, 
and perhaps the Huronian rocks in the central Wisconsin 
batholith area were also affected by the post-Huronian, 
pre-Keweenawan orogeny. The axis of apparent greatest 
principal stress is oriented northwest-southeast. The 
apparent intermediate principal stress axis is oriented 
northeast-southwest. The apparent least principal stress 
axis is essentially vertical. 

The East Gogebic Iron Range was tilted to the north in 
Keweenawan time by the collapse of the Lake Superior 
basin. This tilting does not appear to have extended east 
of Lake Gogebic because the Keweenawan traps of the 
Southern Trap Ranges are essentially flat-lying. It is 
necessary, therefore, to postulate a “hinge” between the 
two areas. There is a suggestion, as yet not proven, that 
this hinge may be the southwestward extension of the 
Keweenaw thrust fault, displaced to the south by a trans- 
verse fault that now trends approximately north-south 
through the center of Lake Gogebic. 

The theories on the origin of the Lake Superior syn- 
cline are reviewed in the light of the present study. It is 
concluded that the synclinal structure was acquired during 
a period of Middle or Late Keweenawan subsidence, and 
that the subsidence was caused by collapse of the roof of 
a magma chamber during and following expulsion of vast 
amounts of igneous material. The trend of the fissures 
and the later subsidence was fixed by the pre-Keweenawan 
orogeny. A great fault or a furrow depressed between two 
flanking geanticlines are viewed as possible localizing 
factors. The theory that the trend of the Lake Superior 
syncline reflects a Huronian island arc pattern is ques- 
tioned, but is not ruled out. 


Microfilm $2.50; Xerox $5.40. 109 pages. 
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MICROPALEONTOLOGY OF THE 
WESLEY JOHNS VALLEY AND 
ATOKA FORMATIONS OF THE 

OUACHITA MOUNTAINS OF OKLAHOMA 


(L. C. Card No. Mic 60-3215) 


Folke Carl Johansson, Jr., Ph.D. 
The University of Wisconsin, 1960 


Supervisor: L. M. Cline 


The late Mississippian and early Pennsylvanian forma- 
tions of the Ouachita Mountains of Oklahoma have been 
regarded as essentially unfossiliferous. The writer, 
however, has found a prolific microfauna in many of the 
clay shales of the Wesley, Johns Valley, and Atoka forma- 
tions. A total of 187 samples from 9 stratigraphic sec- 
tions, which cover the interval from the Wesley formation 
to the lower Atoka formation of the central Ouachitas and 
the Caney formation to the Wapanucka formation of the 
frontal area, yielded abundant specimens of five species 
of Foraminifera and thirty-one species of conodonts. 

The stratigraphic distribution of the Foraminifera 
supports the correlations of the formations of the central 
Quachitas proposed by Cline et. al. (1956, 1959) from 
stratigraphic considerations. The distribution also sug- 
gests the correlation of the lower Atoka formation of the 
central area with the Wapanucka formation of the frontal 
belt and the Wesley-Johns Valley sequence to the Caney 
and Springer formations. 

The conodont fauna present throughout the stratigraphic 
interval studied is almost identical with the fauna de- 
scribed by Ellison and Graves (1941) from the Dimple 
limestone of the Marathon region, Texas, and provides 
the basis for a confident correlation between these two 
areas. The occurrence of Gondolella in the lower Atoka 
formation of the central Ouachitas confirms the recent 
extension of the range of this genus to include sediments 
as old as Chesterian. Rare specimens of Palmatolepis, 
Polygnathus, and Siphonodella in the Johns Valley forma- 
tion indicate either reworking of older material or an 
extension of the range of these genera to include sediments 
as young as Chesterian. A complete gradation of form is 
seen between specimens of Cavusgnathus sinuata, Polyg- 
nathodella ouachitensis, P. attenuata, and P. convexa. 
These four species and Gnathodus wapanuckensis dominate 
the conodont fauna of the Ouachita province. The known 
occurrence of these species as important elements of 
conodont faunas is restricted to sediments near the Mis- 
sissippian - Pennsylvanian boundary. These species 
apparently developed during the time involved in the transi- 
tion between these periods and they may therefore be ideal 
indices to this poorly known portion of geologic time. 

Microfilm $2.50; Xerox $3.00. 56 pages. 




















STRATIGRAPHY AND PALEONTOLOGY 
OF THE ELVINS FORMATION, 
SOUTHEAST MISSOURI. 


(L. C. Card No. Mic 60-2676) 


Vincent Ellsworth Kurtz, Ph.D. 
The University of Oklahoma, 1960 


Major Professor: E. A. Frederickson 


Upper Cambrian seas surrounded an archipelago in the 
area of present day Pre-Cambrian outcrops in Southeast 
Missouri. Lithologic and biologic facies changes reflect 
the presence of the island chains and barriers. 

The Upper Cambrian Elvins formation was named from 
outcrops in the “Lead Belt” north of the archipelago. 
Three lithologically defined members - Davis, Derby and 
Doerun - make up the formation. A sharp lithologic change 
of wide areal extent divides the Davis member into a lower 
dominantly carbonate section and an upper dominantly 
shale unit. The Derby and Doerun members are dolomites 
and become indistinguishable a short distance from their 
respective type sections and so are combined as Derby- 
Doerun. Three new facies of the Elvins formation are 
named, Type areas and type sections are described. The 
base of the Elvins formation is separated from the under- 
lying Bonneterre dolomite by a disconformity. The top of 
the Elvins formation exhibits facies relationships with the 
overlying Potosi formation. 

The Elvins formation contains four faunal zones - the 
upper part of a Pre-Elvinia zone, Elvinia and Conaspis 
zones, and basal part of the Ptychaspis-Prosaukia zone. 
The Conaspis zone is divided into the Eoorthis subzone and 
is further subdivided into Eoorthis wichitaensis and Eoor- 
this remnicha teilzones. The Taenicephalus shumardi 

















subzone is divisible into a lower Parabolinoides palatus 
and an upper Taenicephalus shumardi teilzone. The 
brachiopod Eoorthis remnicha is an excellent guide fossil, 
permitting correlation in facies where other faunal and 
lithologic criteria break down. 

Fifty-two genera, 9 of which are new, and 74 species, 
19 new, are described and illustrated. Trilobites dominate 
the faunas with 41 genera and 57 species. Second in im- 
portance are the brachiopods, 6 genera and 12 species. 
The remaining forms consist of cystid plates, a merostome 
and new genera and species of a gastropod and a crinoid. 

Microfilm $2.85; Xerox $9.90. 218 pages. 











GEOLOGY OF THE VERMONT PORTION 
OF THE AVERILL QUADRANGLE 


(L. C. Card No. Mic 60-3394) 


Paul Benton Myers, Jr., Ph.D. 
Lehigh University, 1960 


The Averill quadrangle lies within a belt of Silurian 
and Devonian rocks which extends from east-central 
Vermont to the Gaspe peninsula in Quebec. Metasedi- 
mentary rocks in the quadrangle belong to the Gile Moun- 
tain formation of Devonian age. 

The Gile Mountain formation in the Averill area is 
comprised of six mappable lithologic units forming an 
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association which is typical of a eugeosynclinal sedimen- 
tary environment. These are: (1) phyllitic quartzmica 
schist, (2) subgraywacke characterized by thick graded 
beds, (3) hornblende schist, (4) dark gray slate and phyl- 
lite containing lenses of (5) feldspathic grits, and (6) light 
gray phyllite with minor schist, quartzite, impure lime- 
stone, and calc-silicate rocks. 

Two stages of deformation are represented in the area. 
The major structural feature in the quadrangle is a doubly 
plunging syncline. Associated with this structure are 
minor folds, cleavage, joints, and boudinage. Fold axes 
follow the northeast trend of the regional structures and 
the folds are overturned to the northwest. These struc- 
tures were produced by a phase of regional folding prob- 
ably related to the Acadian orogeny. A phase of igneous 
intrusion followed the regional folding. Emplacement of 
the plutons, doming of the sediments, and the develop- 
ment of secondary “slip cleavage” and “reverse drag 
folds” on the flanks of plutons were produced during this 
phase. 

Three granitic plutons believed to be of igneous origin 
are present in the area. These are: (1) the Nulhegan 
pluton, composed of quartz monzonite, (2) the Averill 
pluton, composed of biotite granite, and (3) the Monadnock 
pluton composed chiefly of quartz syenite. 

Four metamorphic zones are recognized: (1) the 
chlorite zone, (2) the biotite-garnet zone, (3) the staurolite 
zone, and (4) the sillimanite zone. Both regional and 
thermal metamorphism have affected the sediments of the 
area, Microfilm $2.50; Xerox $6.00. 123 pages. 


INVERTEBRATE FAUNA OF THE 


GOLCONDA FORMATION (MIDDLE CHESTER) 
OF INDIANA, WESTERN KENTUCKY, 
AND SOUTHERN ILLINOIS. 


(L. C. Card No. Mic 60-2837) 


Joaquin Rodriguez, Ph.D. 
Indiana University, 1960 


The Golconda fauna, comprising 69 species, is known 
from 45 collecting sites of which 30 are in Indiana. Long- 
ranging forms dominate and include 18 brachiopod species, 
14 species of Pentremites, and 12 distinct Archimedes 
shaft forms. Bryozoans are mainly fistuliporoids and 
stenoporids; Fistulipora excellens is the most common 
species. Infrabasal cones of the stemless crinoid Agas- 
sizocrinus locally are plentiful or absent. 

Pterotocrinus wing plates are good horizon indicators 
for the middle (Fraileys) and upper (Haney) units of the 
formation. Pterotocrinus capitalis, P. coronarius, P. 
armatus, P. abruptus, and Pentremites obesus character- 
ize the Fraileys of southeastern Dlinois and northwestern 
Kentucky but were not found in the Indiana Golconda. 
Pterotocrinus cf. P. armatus, P. lingulaformis, Stenos- 
cisma explanatum, and members of the Pentremites pyri- 
formis group are faunal elements of the Haney in the 
Illinois-Kentucky Fluorspar District and the Golconda of 
Indiana. Shales in the basal Golconda in Martin County, 



































Indiana, locally contain pooriy preserved fenestellid frag- 
ments, Archimedes shafts, fragile compressed brachio- 
pods, conulariids, and ostracodes, but lack species 
restricted to the Fraileys. 

Recent authors have correlated the entire Indiana 
Golconda with the Haney of the Fluorspar District by 
physical stratigraphic methods. Paleontologic evidence 
is not strongly conclusive but tends to support this corre- 
lation. Lack of fossiliferous lower Golconda exposures 
in Illinois has impeded its paleontologic correlation with 
the Beech Creek Limestone of Indiana. 

Microfilm $3.65; Xerox $12.85. 281 pages. 





LATE CENOZOIC VOLCANISM IN THE 
SAN FRANCISCO VOLCANIC FIELD AND 
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University of Arizona, 1960 


The Hickey formation of northern Arizona is of late (?) 
Miocene age. The Verde Valley formed probably during 
Basin and Range block faulting, and Verde lake beds may 
be as old as early Pliocene. 

San Francisco volcanism goes back to Miocene times. 
The older basaltic lava flows on the Mogollon Rim are 
probably correlatible with the lower Hickey basalts which 
are shown to be older than 14 million years. 

The acidic tuffs of the middle unit of the Hickey forma- 
tion are traced over northern Arizona. By application of 
thermoluminescence, spectrography, counting techniques 
and microscopic work, differences between various tuff 
deposits are detected. Only three groups of tuffs remain 
undifferentiated. These are the Thirteen Mile Rock (Verde 
Valley) - Mingus Mountain - lower Bidahochi (Hopi Buttes) 
tuffs. It is concluded that the lower member of the Bida- 
hochi formation probably correlates with the middle, tuff- 
aceous unit of the Hickey formation and is of late Miocene 
to early Pliocene age. 

Other acidic lavas erupted in very late Pliocene time 
in the San Francisco field. The Period - concept of 
Robinson (1913) can no longer be upheld. 

Variation in the character of the basaltic lava flows of 
this region is shown to be caused by contamination rather 
than by evolution of a magma. Acidic inclusions of high 
potassium content are found in basaltic flows of andesitic 
composition which passed through thick tuff sections. 
Areal contamination in basaltic flows of widely different 
age is shown by spectrographic work. 

Younger basaltic lava flows are placed in chronological 
order in agreement with field evidence by thermolumines- 
cence study. 

Feldspars in some tuffs are explained by authigenic 
growth during hot spring activity, and some rhyolitic rocks 
are believed to have formed by secondary consolidation of 
tuffs under influence of thermal waters. 

Microfilm $4.45; Xerox $15.55. 345 pages. 
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This study deals with an appraisal of the health service 
procedures in relation to the follow up of referred health 
defects. The purpose was to evaluate the nature, the 
extent, and the effectiveness of the follow up services 
being rendered to referred health defects originating from 
school health services in selected Oregon counties. 


Hypothesis 





In the referral of pupils for suspected health defects, 
teachers do not in many instances know if any medical, 
dental, or health follow up has been done. 


Instruments for Securing Data 





Two methods were employed to collect the basic data. 
These were the survey-questionnaire which provided the 
information from the schools, and a personal interview 
with the staffs in the county health departments. The de- 
velopment of the survey-questionnaire involved an exami- 
nation of the literature describing procedures followed in 
related studies, conferences with public health nurses and 
health officers and public school personnel, and a trial use 
of the survey instrument by teachers and nurses. 


Sources and Treatment of Data 





One hundred forty-three schools in four selected Ore- 
gon counties participated in the study. These counties 
represented the four generally recognized subdivisions of 
the state: eastern Oregon, southern Oregon, central 
Willamette Valley, and the metropolitan area on the fringe 
of the City of Portland. Responses to the questionnaire, 
by teachers and nurses, provided data on four thousand 
three hundred ninety-two elementary and secondary school 
students who had been referred for any of fifteen various 
types of health problems. 

Analysis of the data involved the use of the Chi-square 
test of independence to determine what variations and 
relationships existed in the health service procedures in 
the four counties. The follow up procedures were also 
appraised on the basis of the staff and health department 
services in the counties studied. 


SCIENCES 


Results and Conclusions 








The analysis of the responses by the use of the Chi- 
square test of independence revealed Chi-square values 
to be significant, indicating that health procedures varied 
with marked significance from county to county. 

The findings indicated that many Oregon schools are 
encountering serious problems in the health referral and 
follow up program. In general, schools have up-to-date 
records of health defects referred following health screen- 
ing examinations but in a large proportion of the referrals, 
the schools do not know whether medical, dental, or any 
other health follow up resulted. In many instances, the 
follow up information had been sent to the school but no 
entries had been made on the school health record cards 
to identify the status or extent of the individual pupil’s 
health problem. The identity of the referrer or the indi- 
viduals involved in the follow up seemed to have no bearing 
on the effectiveness of the program. The ratio of public 
health nurses to the total county population had a signifi- 
cant bearing on the effectiveness of the school health 
services. Practices also revealed that the assigning of 
teachers with specific responsibilities for health education 
resulted in improved efficiency in school health services. 

Microfilm $2.50; Xerox $6.20. 126 pages. 
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INVESTIGATION OF DRUG RELEASE FROM 
SOLIDS; EFFECT OF ADSORPTION AND 
VISCOSITY ON THE DISSOLUTION RATE. 
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A large number of drugs are administered in the solid 
state, such as tablets, capsules and suspensions. Since 
absorption can commence only after the drug is in solution, 
the dissolution rate and the factors altering the dissolution 
rate have received much attention. Practically all medici- 
nals contain adjuncts, which may possess adsorption prop- 
erties for the active ingredient. Also, the contents of the 
intestine and the intestinal wall can be considered as 
potential adsorption sites for the drug molecule. In addi- 
tion to adsorption, the presence of adsorbents may also be 
expected to increase the viscosity of the medium and thus 
decrease the dissolution rate. An attempt has been made 
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in this in vitro study to investigate the influence of adsorp- 
tion, the influence of viscosity and the simultaneous 
influence of chemical reaction, adsorption and viscosity 

on the dissolution rate of a slightly soluble solid. 

The rate of dissolution of a spherical, isotropic crystal- 
line mass was determined from the experimental meas- 
urement of its weight and radius during the dissolution 
process, using free rotational agitation supplied by a 
paddle stirrer. 

Using distilled water as the reaction solution, it was 
established that special case two of the Hixon-Crowell 
general equation could be employed to determine the dis- 
solution rate of a solid particle under conditions such that 
the concentration gradient was maintained essentially 
constant and under conditions such that the concentration 
gradient was allowed to decrease a certain amount. The 
dissolution rate in distilled water was determined under 
both of these experimental conditions. 

The influence of adsorption on the dissolution rate was 
investigated. The adsorption capacity for benzoic acid by 
Norite A was great, as illustrated by adsorption isotherms. 
It was found that, under experimental conditions allowing 
the concentration gradient to decrease, the presence of an 
adsorbent in the reaction solution increased the dissolution 
rate. The dissolution rate increased linearly as the con- 
centration of the adsorbent increased. A maximum dis- 
solution rate was observed, which was equivalent to that 
obtained when the experimental conditions maintained an 
essentially constant concentration gradient. The amount of 
adsorbent required to increase the dissolution rate up to 
the maximum observed rate, was predicted with the aid of 
the adsorption isotherms. 

The influence of viscosity on the dissolution rate was 
studied using Methocel MC (U.S.P.) 10 cps to vary the 
viscosity. Since benzoic acid displayed a greater solu- 
bility in the methocel solutions than in distilled water, two 
methods were devised in order that a uniform initial 
concentration gradient could be maintained for all solu- 
tions. The dissolution rate was found to be a function of 
viscosity raised to a power; for 96 per cent of the vis- 
cosity range investigated this power was -0.5. Under the 
employed experimental conditions the film thickness was 
not independent of the viscosity. This was indicated by 
the non-linearity between dissolution rate and reciprocal 
of viscosity and verification of an equation which expressed 
the film thickness as a function of the square root of the 
viscosity. The fact that the film thickness was not inde- 
pendent of the viscosity might be accepted as additional 
proof in favor of the Nernst-Brunner film theory. 

Using bentonite, a montmorillonite clay, the simultane- 
ous influence of several factors on the dissolution rate 
was investigated. The adsorption isotherms, determined 
by a dialysis procedure, displayed a moderate adsorption 
capacity for benzoic acid by bentonite. When the dissolu- 
tion rate was determined in bentonite suspensions the 
controlling factors were characterized as chemical reac- 
tion, adsorption, and viscosity; while when the dissolution 
rate was determined in neutralized bentonite suspension, 
only adsorption and viscosity were the controlling factors. 
These influencing factors merge into each other and 
overlap, the most important factor depending on the vis- 
cosity of the system. For both bentonite and neutralized 
bentonite suspensions, the dissolution rate increased, 
leveled off, and finally decreased as the bentonite concen- 
tration increased. A calculation is presented which showed 





that the increase in the dissolution rate due to the adsorp- 
tion factor was approximately equal to the decrease in the 
dissolution rate due to the viscosity factor, at the viscosity 
where the dissolution rate began to decrease with further 
increase in the viscosity of the system. 
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The Louisiana State Board of Health was the first 
institution of its kind in the United States. No other state 
preceded Louisiana in establishing a permanent organiza- 
tion for the promotion of public health. During the early 
years of its history, however, the State Board of Health 
was engaged in a continuous battle for its very life. Those 
who opposed it were influential and articulate. 

The foremost public health issue in New Orleans during 
the nineteenth century was the value of maritime quaran- 
tine. When the Louisiana Board of Health came into 
existence in 1855, its future depended to a great extent 
upon whether it could prevent another yellow fever epi- 
demic from descending upon New Orleans and surrounding 
communities. The great epidemic of 1853 was the major 
factor leading to the creation of the State Board. The act 
which set up this institution also provided a state quaran- 
tine. The Board was to administer the quarantine. No one 
could be certain whether the quarantine actually averted 
yellow fever epidemics, but those opposed to it could point 
out that millions of dollars in trade were being lost to New 
Orleans because presumably infected vessels were re- 
quired to stop at Mississippi Quarantine Station, some 
seventy miles below the Crescent City. These ships were 
required to undergo inspection, cleansing, and disinfection 
at their own expense. 

Although the continued existence of the State Board of 
Health depended to a great extent upon the success of the 
quarantine, the Board was also charged with maintaining 
a sanitation program in New Orleans. Its success in 
promoting sanitary reform was not particularly great until 
after the Civil war, however. Beginning in 1866 the Board 
introduced new measures which gradually overcame the 
Crescent City’s unenviable reputation for filth. 

A new complication was added to the quarantine con- 
troversy in 1879 by the establishment of the National 
Board of Health. The National Board, which, like the 
Louisiana Board, was seeking to prevent the importation 
of yellow fever and other diseases believed to be con- 
tagious, needed the cooperation of state and local boards. 
The Louisiana Board, jealous of its supposed prerogatives, 
refused to comply with the most important requests of the 
federal agency. In this struggle state health authorities 
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were eventually victorious. The Louisiana State Board of 
Health was determined to carry on its fight against im- 
ported pestilence without assistance or interference from 
the outside. 

This study is based largely upon primary sources. 
Very little secondary material pertaining to the develop- 





ment of the State Board of Health during the nineteenth 
century exists. Contemporary newspapers, medical 
journals, and medical periodicals, as well as the official 
reports of the State Board itself have provided the great- 
est amount of information utilized. 

Microfilm $5.65; Xerox $20.05. 444 pages. 
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Carl Dicmann Anderson, Ph. D. 
The American University, 1960 


The original organization of the Seventh-day Adventist 
Church perfected in 1863 was modified and reorganized in 
1901. The investigation of this dissertation explores the 
causes that required this reorganization as well as the 
results of such a move. At the same time a description 
of certain outstanding personalities and movements within 
the church is given in an endeavor to throw light on the 
causes for the reorganization. 

Events presented in chronological sequence are de- 
picted in narrative style so that the entire account may 
present an integrated story of a religious movement. An 
evaluation of the progress and results of such religious 
attempts as are manifested in the contemporary picture 
of the Seventh-day Adventist Church is also a part of the 
study. To give a clear outline of the polity under which 
the Seventh-day Adventist Church operates, the formation 
of the denomination from one of the splinter groups of the 
nineteenth-century Millerite movement is described. The 
account continues with the organization of the original 
Seventh-day Adventist Church body. The problems en- 
gendered by the growth of the church are discussed in the 
light of the increasing need for a change in ecclesiastical 
governmental policies. The difficulties that arose at the 
initiation of reorganizational suggestions are told, and 
finally the description of the outcome of the change in 
polity. 

A critique of the direction in which the church seems 
to be moving and a discussion of trends within the ranks 
of its membership are also examined. In order to present 
as graphic a picture as possible of the church in the pres- 
ent century, charts representing the growth and progress 
of the numerous departments of the denomination are 
included. Pictures illustrating outstanding leaders in the 
denomination are also a part of the dissertation. 

The conclusion at which the author has arrived after 
reviewing this part of the history and evolution of the 
Seventh-day Adventist Church is summed up in the fol- 
lowing few sentences. From all evidences, the church 
today is experiencing a phenomenal surge in material 
progress. The inherent danger lurking in the background 
of such growth is that materialistic success often develops 
spiritual apathy. As a result of placing its confidence in 





the things of the physical world, the spiritual vision of the 
church members becomes endangered by the obstruction 
thus offered by progress. To alter this situation it will be 
necessary for members not necessarily to revamp their 
organizational processes once more, nearly so much as 
to remember the spiritual “rock” whence they were hewn. 
In this spiritual recall, a return to the purity of the apos- 
tolic church will be needful to ensure that a remnant 
spiritually victorious group from the midst of an impend- 
ing denominational apostasy be rescued. 

In the light of these findings and conclusions, it has 
been felt by the author that the Seventh-day Adventist 
Church, if it lives up to all its privileges, may well be 
included among that number which many teach that God 
will eventually redeem from this world. 
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This study is primarily concerned with an examination 
of Alfred North Whitehead’s interpretation of history. In 
order to understand Whitehead’s explanation of the signifi- 
cance of historical events and some of the problems of 
historical knowledge, it is necessary to investigate: 

(1) what he means by history and what he considers of 
paramount importance in the course of human history; 
(2) his philosophical frame of reference; and (3) what 
scheme of values he employs in his interpretation of 
history. 

A study of Whitehead’s interpretation of history indi- 
cates that it is based on, or an extension of Whiteheadian 
metaphysics. Whitehead’s vigorous denial of “mere 
knowledge,” “mere fact,” and “pure history” does much 
to make the historian aware of the large number of meta- 
physical concepts involved in any historical interpretation. 

As one studies Whitehead’s thought in relationship to 
the problems of historical knowledge particularly, one 
cannot help but be impressed with the fact that he appears 
to have arrived at conclusions similar to many contempo- 
rary German historians such as Wilhelm Dilthey and Max 
Weber. However, he does not appear to have been ac- 
quainted with German historical thought. He seems to 
have developed his own analysis of historical knowledge 
independently of their influence. 

Though Whitehead’s interpretation of history is 
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intimately associated with his metaphysical scheme, it 
appears possible to reject the metaphysics and still sub- 
scribe to his historical interpretation. 

Microfilm $2.60; Xerox $9.00. 200 pages. 
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The purposes of this study were to collect data on the 
commerce and industry of the tri-cities area of Tennessee 
(Bristol, Johnson City, and Kingsport) from the beginnings 
in the presettlement days of the seventeenth century to the 
middle of the twentieth century and to organize these data 
into an account which would convey a general picture of 
commerce and industry in the area through the years. 
(Since Bristol lies astride the Tennessee-Virginia bound- 
ary line, the area under study also includes that part of 
Bristol located in Virginia.) 

The method of research was historical and the manner 
of presentation chronological, with some exceptions. 


Findings of the Study 


White man’s economic activity started in the tri-cities 
area when he followed the Indian trails there and began to 
exchange his manufactured goods for the redman’s animal 
pelts. At first the white man was only a sojourner, but in 
the latter half of the eighteenth century he took advantage 
of certain conditions there and became a permanent set- 
tler. These conditions might be listed as: a break in the 
wilderness, a break in transportation ways, and familiar 
and favorable surroundings. 

With permanent settlement came agriculture and its 
attendant economic activities. The iron industry followed. 
The settler found he had need of iron tools, weapons, im- 
plements, and utensils. He found these items difficult to 
transport from the East; so he dug the iron ore around 
him, worked it into usable shape, and supplied his needs. 
He soon built the tri-cities area into a local trade center, 
industrial center, shipping center, and watering place. 

Transportation ways in the area before the 1850’s 
might be characterized by the words: trails, roads, and 
rivers. The Indian trails were the first transportation 
ways, and they became the bases for the wagon roads 
which followed. Wagon roads remained the main arteries 
of overland transportation until the arrival of the gasoline 
motor car, which made necessary the network of modern 
highways. Water transportation ways were the rivers of 
the area. The craft used on these streams began with the 
canoe and progressed to the steamboat. Water transporta- 
tion gave way to the railroads in the 1850’s. 

Transportation means after the 1850’s might be char- 
acterized by the words: rails, motors, and wings. Rail- 
roads brought the modern tri-cities, beginning with the 
arrival of the Norfolk and Western in 1856. In due time, 
motor carrier lines and airlines followed. (Each of the 





tri-cities is today headquarters to at least one motor 
freight carrier.) Air transportation came when the three 
cities, working together, provided a common air facility 
in 1937. 

The tri-cities communications system began with the 
publication of the Knoxville Gazette in nearby Rogersville 
in 1791 and the arrival of a post road in 1792. These 
means were joined by the telegraph when the railroads 
arrived, the telephone in 1887, a radio stationinthe 1930’s, 
and a television station in the 1950’s. 

From the Civil War to World War I, Bristol and John- 
son City served as commercial-industrial centers. Kings- 
port died after it was by-passed by the railroads in the 
1850’s and was not rejuvenated until after the coming of 
the Clinchfield Railroad in 1908 and the new industry in 
1910. 

By 1950 all three cities were flourishing. In 1950 the 
area had 2,003 retail stores, 216 wholesale houses, 267 
eating and drinking establishments, and 458 service shops. 
Retail sales amounted to $146,411,000. It had 201 indus- 
trial establishments employing 26,000 people and paying 
$63,000,000 in wages. The goods produced were sold on 
local, regional, national, and foreign markets. 
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Werner, like other scientists, built upon the work done 
by others before him. Therefore, the contributions of 
mineralogists and geologists before 1774, the year Wer- 
ner’s influence on geology began, are examined and the 
state of mineralogy and geology at that time determined. 
The study of Werner’s own work as a scientist and teacher 
at the Bergakademie at Freiberg, Saxony, where he taught 
from 1775 until his death in 1817, is largely based upon his 
own published writings and photostats of manuscripts 
housed at the Bergakademie at Freiberg. These manu- 
scripts include official correspondence between Werner 
and the administration of the Bergakademie, lecture notes 
taken by Werner’s students, and biographical materials in 
his own handwriting. Since Werner did not treat his 
mineralogical and geological teachings in a published work, 
study of these manuscripts has been valuable in obtaining 
an improved understanding of his scientific work. 

In 1774 mineralogy was in a state of confusion. The 
realm and object of mineralogy were not clearly defined, 

a universally understood terminology did not exist, and 
there was no agreement on a method for identifying and 
Classifying minerals. Werner put order into mineralogy. 
He introduced qualitative and quantitative standards into 
the study of minerals, invented a terminology for the de- 
scription of minerals, defined a mineral, thus setting 
stricter limits to the realm of mineralogy, and clearly 
established a goal for mineralogy. 

Writers before Werner had failed to produce an 
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organized, formal and systematic treatment of geology as 
a whole. From the examination of Werner’s work, it is 
clear that Werner synthesized geological knowledge into 
a coherent and interlocking system. He worked out a 
universally applicable theory which could be checked 
against observations, thus stimulating a great number of 
geological investigations. He formulated our modern ideas 
of what should be included in the study of the earth’s crust 
and established geology as an academic discipline. Through 
his own scientific work and through the education of a large 
number of first-rate geologists, Werner helped to shape 
the development of geology. 

Microfilm $3.45; Xerox $12.15. 267 pages. 
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The Liberal Catholic movement of the nineteenth cen- 
tury was an attempt to bridge the gap between the doctrines 
of the Roman Catholic Church and the dominant secular 
principles of the age, by recognizing the legitimacy and 
value of intellectual sources independent of the Roman 
Catholic Church. In the nineteenth century, Liberal 
Catholic movements developed in several European coun- 
tries. The movement in England, a product of the Catholic 
revival of the early Victorian period, ran a course of its 
own, determined by the peculiar circumstances of English 
Catholicism. The English Liberal Catholics strove to 
produce an educated Catholic laity which would be aware 
of modern developments in science, history and politics; 
they therefore emphasized freedom of inquiry and concern 
for non-Catholic thought. 

The history of English Liberal Catholicism is bound up 
with the fortunes of a periodical, the Rambler, founded in 
1848 and edited for ten years by a convert, John Moore 
Capes. Another convert, Richard Simpson, whose writings 
frequently involved the Rambler in controversies, suc- 
ceeded Capes as its editor. John Henry Newman, the 
future Cardinal, was closely associated with these men, 
and was the symbol of their hopes for an intellectual 
Catholicism; but Newman’s caution prevented him from 
entering fully into their projects. After 1858 the leading 
figure in English Liberal Catholicism was Sir John (later 
Lord) Acton, who had been educated by the German Lib- 
eral Catholic Déllinger, and who brought to England Dol- 
linger’s views on history and politics. 

It was the misfortune of Liberal Catholicism that it 
developed during a period of crisis for the Catholic Church. 
The independent policies of the Rambler brought it into 
conflict with the English bishops, who, in 1859, forced 
Simpson’s resignation from the editorship. Newman re- 
placed him, but failed to satisfy the bishops and soon 
resigned. Acton now became editor, assisted by a con- 
vert, Thomas Wetherell. The dispute between the Liberal 


Catholics and the ecclesiastical authorities became one of 
principle. Acton urged the necessity of freedom of intel- 
lectual inquiry for Catholics, and maintained that the 
Catholic historian must seek the truth for its own sake 
without regard for religious interests; on this issue he 
quarrelled with Newman. In politics, Acton argued that 
the conduct of Catholics should be governed by fixed prin- 
ciples rather than by the immediate interests of the 
Church. He found himself unable to join in the efforts of 
the English Catholics to preserve the Temporal Power of 
the Papacy, which was assailed by Italian nationalism. 
The failure of the Rambler to support the Temporal Power 
angered the authorities in Rome, who urged the English 
bishops to condemn the magazine. . 

In 1862 the Rambler was transformed into a quarterly, 
the Home and Foreign Review; but this failed to avert the 
episcopal censure. Nonetheless the review maintained its 
position for two years, acquiring a reputation for ability 
and learning. In 1864, however, the activities of the Lib- 
eral Catholics in France and Germany led the Pope to 
declare himself in a manner clearly opposed to the princi- 
ples of Liberal Catholicism. Acton, without renouncing 
his principles, terminated the career of the Home and 
Foreign Review. This marked the end of Liberal Catholi- 











cism as an organized movement in England, although Acton 
and his friends continued their efforts, with no success, 
until the definition of Papal Infallibility in 1870. 

The circumstances of their times had been unpropitious 
for the efforts of the Liberal Catholics. In order to bear 
its fruits, Liberal Catholicism required a measure of 
freedom and toleration from the authorities of the Church; 
and this had been denied. 
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This dissertation is an attempt to examine and inter- 
pret the public career of an immigrant, born in England 
in 1811, who fifty years later became a Senator of the 
United States. The family of Edward Dickinson Baker 
came to the United States after the Napoleonic Wars, set- 
tling first in Philadelphia and later in Carrollton, Illinois. 
While living in Carrollton, Edward, the oldest son, took 
part in the Black Hawk War of 1831-1832, where he met 
Zachary Taylor, Jefferson Davis, Abraham Lincoln, and 
other contemporaries later to become well-known. He was 
admitted to the bar of Illinois in 1831 and moved to Spring- 
field six years later seeking larger opportunities in law 
and politics. Such opportunities came in part because of 
his education, his ability as an orator, and his ambition. 
Baker was elected a representative to the Illinois gen- 
eral assembly in 1837 and entered upon his legislative 
career as a member of the “Long Nine,” an appellation 
given to the group of taller than average representatives 
from Sangamon County led by Abraham Lincoln. These 
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men opposed the Jacksonians and gradually came to be 
known as Whigs as that party evolved nationally. Baker 
served in the house from 1837 to 1840 and in the senate of 
Illinois from 1840 to 1843. During that period he favored 
conservative internal improvement and banking policies; 
and, like Lincoln and Stephen A. Douglas, he was compara- 
tively indifferent to the slavery question. 

Baker was the only Whig elected to the Twenty-ninth 
Congress (1845-47) from Illinois. As a congressman he 
supported the expansionist policies of President Polk in 
Oregon and Texas despite the fact that Whig leadership 
opposed those policies. Upon the outbreak of the Mexican 
War Baker returned to Springfield and raised a volunteer 
regiment of which he was colonel. He served at first under 
General Zachary Taylor who sent him in the late fall of 
1846 back to Washington to appear in Congress on behalf 
of an appropriation bill for the army. The bill was passed 
largely because of the eloquent plea of Baker who then 
returned to Mexico where his brigade had been transferred 
to the command of General Winfield Scott. With Scott he 
participated in the seige of Vera Cruz and fought in the 
battle of Cerro Gordo. 

When Baker returned to Springfield in the summer of 
1847 he found that he could not run for Congress from his 
home district without offending either Lincoln or John 
Todd Stuart both of whom were considering the party nomi- 
nation. He thereupon moved to Galena in northwestern 
Illinois and in 1848 was elected to Congress from that 
district. He also campaigned actively in 1848 for Zachary 
Taylor for President and unsuccessfully sought a cabinet 
post after Taylor was elected. 

The Compromise of 1850 was the most significant 
accomplishment of the Thirty-first Congress in which 
Baker was again the lone Whig from Illinois. Since he 
stood for no further extension of slavery, he opposed the 
part of the compromise-settlement which organized the 
territories of Utah and New Mexico without forbidding 
slavery. 

In 1851 Baker took four hundred men to Panama, where 
he had a contract to build a section of the Panama Rail- 
road. His health was seriously impaired for a time by 
that interlude in the tropical climate. As soon as he was 
able to travel the ubiquitous Baker moved with his family 
to San Francisco where he became a prominent attorney. 

In California he continued his interest in politics as a 
Whig and later as an organizer of the new Republican 
party. Because California was a Democratic state from 
1850 to 1860, Baker was defeated in his attempts to be 
elected to office in that state. In 1860 he again moved, 
this time to Oregon where he was elected a Senator in the 
same year on a popular sovereignty platform. His in- 
fluence in both Oregon and California was a factor in the 
election of Lincoln in those former Democratic strong- 
holds. 

Baker had vowed in 1850 that he would not return to 
Washington until he could do so as a Senator. Ten years 
later he achieved that objective. As the only Republican 
Senator from the West Coast and as a personal friend of 
the President he became the principal adviser of President 
Lincoln on matters concerning California and Oregon. 

Baker was one of the moderate Republicans who worked 
for conciliatory measures in the secession Congress but 
when these measures failed he entered heartily into the 
Union cause. He raised a unit of volunteers called the 
California Regiment of which he became colonel. Because 





he wished to retain his seat in the Senate Baker declined 
the commission of brigadier general offered to him by 
President Lincoln. As a colonel he continued to serve in 
the Senate during the summer of 1861. In the fall his 
brigade was assigned to the right wing of the Army of the 
Potomac north of Washington. At the battle of Ball’s Bluff, 
October 21, 1861, the California Regiment was defeated by 
a superior force and Baker was killed. 

The Baker letters cited in this study have been as- 
sembled from collateral collections since no extensive 
Baker MSS as such are held by any one library or histori- 
cal society. The careers of Baker and Lincoln were so 
intertwined from 1832 to 1861 that the various collections 
of Lincolniana contain plentiful source materials for a 
study of Baker. Other important sources may be found in 
the Illinois State Historical Library and in the Library of 
Congress. Microfilm $3.90; Xerox $13.75. 303 pages. 
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Basil L. Gildersleeve was descended on his father’s 
side from New England Puritan stock and on his mother’s 
side from an Acadian French refugee. The strains united 
to produce a lad of marked precocity in Greek, Latin and 
belles-lettres. Gildersleeve pursued his interest in 
languages and letters at Princeton and earned a doctorate 
in classical philology at Gottingen. In fact, throughout his 
life Gildersleeve proclaimed his convictions about Greek, 
Latin and literature with confidence and many times with 
arrogance; but in some areas he preferred the leadership 
of others. His first leader was his father, the warrior of 
God, for whom Gildersleeve endured the boredom of 
Princeton; then Goethe, through his writings became 
Gildersleeve’s guide and mainstay; then Ritschl, through 
his methods and inspiration, fired the young scholar’s 
imagination and brought him to a whole-souled devotion to 
the Classics; and finally, Daniel Coit Gilman led him into 
new paths of endeavor at the Johns Hopkins University. 

After securing his doctorate, he was ‘buried’ as Greek 
professor at the University of Virginia from 1856-1876. 
There, in extreme isolation, during which he “did not write 
a line for the press nor appear before the public” he de- 
veloped a vocation in syntactical studies of Greek epito- 
mized in the words, “Gildersleeve was not interested so 
much in what Plato said as in the way he said it.” 

The Civil War, in which he was wounded while fighting 
as a ‘summer soldier,’ and, even more, the woes of Re- 
construction, produced in him a deep Southern chauvinism. 
Bitter at the North, he planned to give the South separate 
textbooks. His Grammar, in Latin quotations, proclaimed 
his hate of the North, proclaimed his new love which led 
to his marriage, and his resentment of American piracy 
of German books. His books brought him scholarly repute 
and led to the professorship of Greek in the new Johns 
Hopkins University. The turning point of his life, it brought 
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to fulfillment the rich early promise and provided reward 
for years of isolated but faithful study. 

Under the impetus provided by President Gilman his 
mature powers and insights were revealed during four 
decades of intense and varied activity at the Hopkins. In 
publicizing the new university through addresses and 
speeches, by journeying abroad to establish contacts with 
scholars on the continent, and with the publication of his 
Pindar and other books, Gildersleeve found new areas of 
expression and influence. 

Through sixty-eight doctors of philosophy trained at 
the Hopkins he provided a corps of professors skilled in 
Ge rman methods of research and teaching. 

Gildersleeve’s crowning achievement was the founding 
and editing of the American Journal of Philology. Perme- 
ated by his lively enthusiasm, guided by his accurate 
scholarship, made authoritative by his caustic pen, and 
dominated by his personality the Journal achieved distinc- 
tion as a guage of and a medium for American philological 
activity. 

Largely through Gildersleeve’s energetic action, 
American philological scholarship shed the apathy shown 
in dependency on Germany, and reached maturity at the 
turn of the century. As American classical activity was 
increasing among scholars, general interest in the classics 
was decreasing. In the present century Americans have 
won first place in the fields of comparative philology, 
epigraphy, papyrology and archaeology. Scholarship on a 
high level continues in specialized areas. The problem is 
‘to make the classics generally appreciated and utilized 
as a vital force in American life.’ Gildersleeve believed 
the ancients’ depth and their sense of value in placing 
beauty above utility can guide us to a deeper feeling for 
and appreciative use of life. He urged aesthetic apprecia- 
tion of the artistry of the ancients in language as a guide 





to culture and the appropriation of their wisdom: artistry 
and wisdom symbolized in the spotless beauty and eternal 
symmetry of the Parthenon atop the Acropolis. 

Microfilm $3.40; Xerox $11.95. 264 pages. 
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Samuel Willard (1640-1707), son of Major Simon Wil- 
lard, was born in Concord, Massachusetts, and attended 
Harvard College. He held two pastorates, Groton (1662- 
1676) and Third Church in Boston from 1678 to his death 
in 1707; during the last six years he was Vice President 
of Harvard. A faithful pastor, able preacher and noted 
lecturer, he took a mediating position in the Salem Witch- 
craft Cases, the ouster of Increase Mather from the Col- 
lege in 1700, and the establishment of Brattle Street 
Church. He was embroiled in an Anabaptist controversy 
in the 1680’s but exercised unusual tolerance toward 
Benjamin Colman and Ebenezer Pemberton in spite of 
their liberal leanings. 





He was thoroughly and intelligently committed to Puri- 
tan Orthodoxy, especially its Federal Theology. In this 
respect he made a major contribution in lecturing on the 
Assembly’s Shorter Catechism over a period of nineteen 
years. Later (1726) this Series was published by Thomas 
Prince and Joseph Sewall as The Compleat Body of Di- 
vinity. Studiously prepared, vastly comprehensive in 
scope, and marshalling innumerable Scriptural passages, 
this monumental summation of Puritan Theology merits 
prominence among Colonial writings. His sermons reflect 
Puritan emphasis on sin, salvation, the Covenants, apos- 
tasy, judgments, and Christian duties. He issued solemn 
warnings in public addresses concerning spiritual declen- 
sion, it being contended that leaders were removed by 
God’s condemnation of the Colony. 

For a Puritan divine, Willard manifested unusual 
toleration thereby helping to open the way for the influx 
of liberal ideas and men into New England churches. He 
followed the lead of Third Church (later Old South) in a 
progressive attitude toward membership requirements; 
his willingness to serve as College head when Dr. Mather 
was unceremoniously removed paved the way for the elec- 
tion of John Leverett to the Presidency. 

Reverend Samuel Willard stands as a representative 
figure of the colonial transition at the end of the seven- 
teenth century, orthodox himself but broadly tolerant of 
those within his fellowship who were not. He was alert to 
the spiritual declension of his generation but, perhaps 
unconsciously, sowed the seeds of New England Liberal- 
ism. There is a touch of the tragic about him in that he 
maintained traditional theological positions but could not 
stem the tide of departure from them. Seemingly, he 
resolved his dilemma by holding himself personally re- 
sponsible to God and leaving others to care for their 
responsibility to God. In the midst of this ministry he 
produced one of the outstanding works of colonial Puritan- 
ism, The Body of Divinity, a great exposition which merits 
a fresh evaluation in the light of Puritan failure to erect a 
Bible State. Microfilm $2.90; Xerox $10.15. 221 pages. 
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The year 1815 has been used as a transitional date in 
British history, marking the full emergence of the indus- 
trial age. It has been assumed that almost all aspects of 
the postwar national life--including politics--were molded 
by the new economic order. Thus the prevailing interpre- 
tation for the period 1815-1832 has been that industrial 
questions and lower and middle-class leaders commanded 
the scene, while an outdated aristocracy retreated into the 
background, 

This was not the case. The dominant questions during 
the two decades following the war were ones from the 
preceding century relating to civil and religious liberty. 
There existed, to be sure, movements for humanitarian 
and economic reforms; but they were subordinate to the 
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issues which had remained unsettled during the long period 
of struggle against the French nation. Until 1829, the 
principal controversy concerned civil equality for Protes- 
tant dissenters and Catholics. After that date, the chief 
contention was over parliamentary reform--not along 
democratic lines, but in accord with eighteenth-century 
ideas of equitable representation for the various groups 
and areas in the country. It was mainly over these ques- 
tions that parties fought, divided, and won or lost office. 

The parliamentary spokesmen for the major issues of 
the day were aristocratic leaders of the Whig party. These 
men, many of whom were from the wealthiest and most 
influential families in England, regarded themselves as 
the caretakers of traditional English rights and the ex- 
ponents of civil and religious liberty. Indeed, they spoke 
of their tenets with almost religious reverence. The 
younger men were thoroughly indoctrinated into the faith; 
their orthodoxy and enthusiasm fully equalled that of their 
fathers. The postwar predominancy of these tenets was 
an important factor in the party’s eventual winning and 
retention of office. 

Thus the Whigs vigorously asserted their proprietor- 
ship, as it were, of the principal questions of the period; 
but their assertions usually were vocal rather than active. 
They were not crusaders. Agitation by dissatisfied groups 
in the country or a possibility of office were needed to 
prompt them to action. For example, they moved for 
parliamentary reform inthe early 1820’s under the stimu- 
lus of agriculturalists’ demands for it; they later sup- 
ported Protestant dissenters’ claims to religious liberty 
under a similar excitant. Political differences subse- 
quently marred their advocacy of the Catholics’ claims. 

In 1830, however, they again supported parliamentary 
reform under the circumstances of agitation by farmers 
and immediate prospect of office. After coming to power, 
they seem to have been motivated by a rather sudden 
feeling of duty to implement their tenets, as well as a 
desire for continuance in office. Instead of only responding 
to agitation, they energetically sought it in behalf of them- 
selves and a radical reform bill. 

Lord John Russell--whose early career served as a 
focus for the political narrative--rose steadily in party 
standing during the years 1815-1832. Partially his climb 
to power resulted from the influence of his family; also 
important were his own talents, including his quickness of 
mind, abounding energy, and penchant for factional maneu- 
vering. Whiggism played a part, and that the postwar 
ascendancy of its doctrines well fitted Russell’s constant 
political maneuvering, and the association of his name with 
repeal of the Test and Corporation Acts and with passage 
of the great reform bill brought him recognition in the 
country. After 1832, he was regarded as one of the leading 
claimants to the position of leader of the House of Com- 
mons, Microfilm $5.20; Xerox $18.45. 407 pages. 
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Students of the New Deal years have generally con- 
cluded that the period before 1937 was one of absolute or 
“hemispheric” isolation. From that year on, continues 
this interpretation, pressure from the Axis powers perhaps 
combined with growing opposition to domestic reforms 
forced a more active participation in world affairs. Some 
newer variations on this thesis present an internationalist 
Franklin Roosevelt surrounded by an isolationist-minded 
country which prevented him from acting effectively until 
Germany and Japan threatened complete world domination. 
Such an interpretation is at best a dangerous half-truth 
which ignores the fact that the New Deal, after a brief 
pause, put into effect a comprehensive and positive diplo- 
matic program. 

By experience and inclination Franklin Roosevelt was 
an internationalist. During World War I he had served as 
Assistant Secretary of the Navy; and in the years im- 
mediately following that conflict, he spoke out for a large 
navy to protect American trade and possessions anywhere 
in the world. As a spokesman on foreign affairs in the 
1920’s for the Democratic Party, Roosevelt urged active 
participation in Pacific affairs in concert with the Japa- 
nese. In addition, his part in the formation of the Federal 
International Investment Trust introduced him to the needs 
of the American exporter and to the mechanisms of inter- 
national trade and finance. 

The Great Depression which brought a sudden end to 
the boom of the 1920’s slowed and then stilled the flow of 
international trade. To protect the little trade left, many 
nations turned to currency depreciation and trade blocs. 
Great Britain, for example, in cooperation with the rest of 
the Commonwealth organized the Ottawa Preference Sys- 
tem. Germany adopted autarchic policies and the aski 
mark; while Japan tried to assume leadership in Asia 
through a forward movement in Manchuria. In the United 
States, President Herbert Hoover called for international 
cooperation to defeat the depression at its roots. But the 
“Brains Trust” summoned to the aid of candidate Roose- 
velt insisted that the depression must be fought primarily 
within domestic frontiers. Observing that the world was 
rapidly closing to American trade, such men as Raymond 
Moley and Rexford Tugwell advised Roosevelt to restore 
prosperity by re-balancing the giants of American in- 
dustry. 

The candidate accepted this advice but did not adhere 
completely to a nationalist program. In a conversation 
with outgoing Secretary of State Henry L. Stimson, for 
example, he seconded the Stimson Doctrine of non-recog- 
nition of Japanese moves in Manchuria. His own nominee 
for Secretary of State, Cordell Hull, was an avowed sup- 
porter of low tariffs and increased foreign trade. Even 
the nationalist-minded Raymond Moley agreed that expan- 
sion of foreign trade was an important long-run goal. 

By 1934, the “First” New Deal having failed to end the 
depression, Roosevelt more and more turned to Hull’s 
trade programs to supplement the domestic market. And 
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although it was true that the main effort of American 
diplomacy was aimed at closer connections with Latin 
America through the Good Neighbor policy, the continued 
presence of American gunboats in Chinese rivers was 
ample proof that the United States did not intend to retreat 
from the Far East. Refusal to grant Japan naval equality 
added to this determination. Secretary Hull urged the 
nations of the world to adopt liberal trade practices. His 
goal was an Open Door; his method was reciprocal trade 
agreements. In this key practice, the New Deal was 
squarely in the mainstream of American foreign policy. 

Until World War I, however, there was little chance 
to further the liberal trade approach. The War itself had 
been in part a result of American unwillingness to sur- 
render the Open Door policy in the face of Japanese deter- 
mination to rule the Far East. From the outset of Ameri- 
can participation via the Lend-Lease Act, the Government 
impressed upon Great Britain the absolute necessity of 
liberal trade after the war. Partly for this reason, and 
partly to ease the complaints of colonial areas, the United 
States sought to establish a liberal trusteeship system in 
the United Nations. At the same time, continued efforts 
were made to assure American supplies of oil and other 
raw materials from the underdeveloped areas of the world. 
This determination led to a full-scale forward movement 
in the Middle East. In the Far East, American policy- 
makers desired to make China, under the leadership of 
Chiang Kai-shek, a friendly power to police Asia. Plans 
were laid for closer cooperation with Latin America. 
Subsuming all these programs, however, were the pro- 
jected plans for an International Monetary Fund and an 
International Bank for Reconstruction and Development. 
With their adoption, the United States formally became the 
leader in world economic matters. 

From an outsider, trying to crack foreign trade blocs, 
the United States had become the dominant power in world 
trade. But as Harley Notter pointed out in Postwar Foreign 
Policy Preparation, far from being a deviation from 1930’s 
foreign policy, such postwar planning was merely the 
extension of it. 

Microfilm $4.95; Xerox $17.35. 385 pages. 
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When the Christian missionaries were expelled from 
China in 1949, the questions of the relationship of the 
missionaries to the western political activities in China 
during the nineteenth century were again brought up. The 
discussion about these questions created in the writer a 
desire to find out what the situation had been in his own 
mission field in Southern Rhodesia. 

The purpose of the study is, therefore, to explore the 
relationship of the missionaries of various churches to 
the British expansion into Southern Rhodesia. The part 
they played has not been studied in isolation but in its 

ionship not only to the Ndebele and Shona tribes, 





but also to the general expansion of European powers in 
Africa as exemplified in the international rivalry between 
Great Britain, Portugal, the South African Republic and, 
to a lesser extent, Germany. 

The sources of the study are the unpublished letters of 
missionaries and Government officials, published and 
unpublished diaries, material in the archives of various 
missionary societies, the National Archives of Rhodesia 
and Nyasaland, reports and documents published by mis- 
sionary societies, the British South Africa Company and 
Governments, newspapers, periodicals and magazines as 
well as books of a secondary nature related to the subject. 
A number of persons related to some parts of the study 
have been interviewed. 

The period under consideration can be divided into 
three parts. 

1. During the period before 1888 the main contact 
between the outside world and the African tribes was pro- 
vided by a few missionaries, hunters and explorers. 

2. The period of 1888-1897 saw an inrush of men 
seeking mineral concessions from chief Lobengula at 
Bulawayo, the granting of the Rudd Concession in 1888, 
and the deal in guns which made the concession possible, 
the granting of the Royal Charter to the British South 
Africa Company, the dramatic march of the Pioneer Col- 
umn to Fort Salisbury, the war against Lobengula in 1893, 
and the Ndebele and Shona rebellions in 1896-1897. This 
was the turbulent period of Rhodesian history. 

3. The period of growth and development, 1898-1923, 
interrupted by the Anglo-Boer war, 1899-1902, and the 
First World War, 1914-1918. 

During the second period the missionaries played an 
important part as interpreters, and sometimes advisers, 
to Lobengula. They took part in the public discussions 
concerning the Royal Charter, some of them advocating 
direct imperial rule. On the one hand their attitude to the 
War of 1893 has been examined and criticized, on the other 
hand the missionaries have been praised for their sound 
and constructive attitude and their efforts of conciliation 
during the rebellions. 

During the third period the contributions made by the 
missionaries to the discussion of the land questions and 
their great contributions to the education of the Africans 
of Southern Rhodesia have been examined and evaluated. 

One chapter deals with the intricate relationship be- 
tween the missionaries, the British South Africa Company 
and the settlers, and their intermediate position between 
Africans and the Europeans in general has been studied. 

There is a chapter on certain aspects of the growth of 
the Church in Southern Rhodesia. This has been studied 
on a broad basis in view of the short span of time involved, 
mainly from 1898-1923. European opposition, African 
reluctance, African social customs and separated churches 
have been briefly studied. 

In the conclusions no sharp lines have been drawn; 
rather an effort has been made to see the whole drama in 
human terms indicating not only the possibilities of human 
development but also the dilemma in which all men are 
involved owing to our human limitations. 

Microfilm $5.25; Xerox $18.76. 412 pages. 
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This dissertation is a study of the background, issues, 
and significance of the Douglas-Lincoln campaign of 1858, 
one of the more important and colorful elections in Ameri- 
can history. Stephen A. Douglas, champion of popular 
sovereignty and leading architect of the Kansas-Nebraska 
Act, returned home in 1858 to seek re-election to the 
United States Senate. His opponent was Abraham Lincoln, 
a lesser known politician at that time and a member of the 
new Republican party. The battle that ensued upon the 
prairies of Dlinois marked the high point of “stump” 
speaking in America. 

The canvass is most often remembered for a series of 
seven joint debates held at various sites throughout the 
state. The important substance and the elaborate pageantry 
of the debates drew the rapt attention of the entire nation. 
Reporters, representing newspapers throughout much of 
the country, were sent to Illinois to accompany the candi- 
dates and to report the excitement to their readers. At 
several of the debates, all of which were conducted out-of- 
doors, the crowds in attendance numbered from ten to 
fifteen thousand, 

The greatest significance of the campaign was its effect 
upon the candidates in the 1860 presidential election. It 
was highly advantageous to Lincoln since it gave him 
national prominence, allowed him to develop and solidify 
his attitudes on slavery, and provided him with an oppor- 
tunity to test his views before the public. The favorable 
reception he received within free-soil ranks during the 
debates prompted him to campaign for the presidency two 
years later, using the same approach. The problems were 
the same, as were his proposed solutions. 

For Douglas, the campaign proved less beneficial. He 
won the election and returned to Washington, to be sure, 
but the position he took during the canvass was destined 
to cause him considerable grief for the future. Lincoln 
has been given more credit than he deserved for his 
strategy to place Douglas in an awkward position at the 
Freeport debate. According to some writers, this plan 
resulted in an irreconcilable breach in Democratic ranks 
by 1860 and cost Douglas the national election. It is doubt- 
ful, however, whether Lincoln’s question at Freeport had 
much to do with creating Douglas’s dilemma. The “Little 
Giant” had expounded similar views many times before 
the campaign, and the South knew it. It is quite probable 
that he would have been taken to task regardless of Lin- 
coln’s action. Lincoln merely publicized Douglas’s stand. 

While historians have overemphasized the “Freeport 
doctrine” as a factor in Douglas’s demise, they have tended 
to ignore an issue of greater significance. This was a 
reply Douglas gave to a question asked by Lincoln at the 
Jonesboro debate. Lincoln inquired whether Douglas would 
support a bill in Congress to guarantee protection of 
slavery in the territories if the Southerners demanded it. 
Douglas replied that he would not. It was this point, not 
the “Freeport doctrine,” which prompted irate Southern 
leaders to take Douglas to task in the Senate in 1859 and 
which became a decisive factor in the rejection of Douglas 


-~ 





by the Southern Democrats at the national convention 
in 1860. Microfilm $4.45; Xerox $15.55. 345 pages. 
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In the decades between 1880 and 1900 the socialist 
movement in Great Britain experienced a rebirth. Within 
these two decades a number of curiously different socialist 
societies were organized. Among these societies were 
Henry Hyndman’s Social Democratic Federation, William 
Morris’ Socialist League, the Fabian Society, and the Inde- 
pendent Labour Party. 

During these years these socialist groups expressed 
themselves freely on the many domestic problems of the 
late nineteenth century, but they said very little about 
foreign affairs prior to the Boer War. They did, however; 
make scattered and often fragmentary remarks about other 
states and their peoples, tariff questions, national defense, 
the British Empire, and other issues. These comments 
are most interesting because the attitude they reflect is 
national and English rather than international and Marxian. 
Most interesting of all are the anti-semitic remarks made 
by some of the English socialists. These remarks are, 
however, based on erroneous economic observations and 
not on the racist theories so popular at this time on the 
Continent. 

When the Boer War came the English socialists were 
forced to take a reluctant stand on foreign policy. They 
did not, however, take a single ideological position. They 
took three different stands. Some, including the very large 
group that followed Robert Blatchford, were patriotically 
vocative in support of the war. Others actively opposed it. 
This second group included Hyndman and the Social Demo- 
cratic Federation and Keir Hardie’s Independent Labour 
Party. The Fabian Society split over the issues of the 
war. Ramsay MacDonald led a small, but important, 
minority out of the Society because of the unwillingness of 
the membership to take a strong anti-war stand. Most of 
the Fabians joined Sidney and Beatrice Webb and George 
Bernard Shaw in an ambiguous attitude which deplored but 
did not oppose the war. The Fabians generally explained 
their position by saying that it was not logical to oppose 
the war after it had begun. 

Whatever the stand the socialists took on the Boer War 
they now realized that they could no longer consider 
foreign affairs less important than domestic issues. From 
the confusion of opinion in the Boer War period emerged 
the foreign policy of the early Labour Party. 

If the attitude of the socialists in England differed from 
that held by contemporary socialists on the Continent it 
did so because of certain basis differences in environment 
and tradition. This explains not only the reason why the 
English socialists of the period were not as conscious of 
internationalism as were the German and the French, but 
also why the British socialists in general paid little heed 
to what was considered socialist orthodoxy. 

England had long cherished the idea of ‘splendid isolation’ 
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from the affairs of the Continent. There was no reason to 

expect an Englishman to abandon this attitude simply be- 

cause he deserted Liberalism or Toryism for socialism. 
Microfilm $2.75; Xerox $9.45. 210 pages. 


GABRIEL HANOTAUX AT THE QUAI D’ORSAY: 
THE FOREIGN POLICY OF FRANCE, 1894-1898. 


(L. C. Card No. Mic 60-2453) 


Thomas M. Iiams, Jr., Ph.D. 
Columbia University, 1960 


Under the French Third Republic only two men held the 
position of foreign minister longer than Gabriel Hanotaux: 
Théophile Delcassé, his immediate successor, and Aristide 
Briand. While their story is reasonably well known, Hano- 
taux’s name is seldom heard today except in connection 
with his historical contributions. Entering government 
service under Gambetta, he rose to prominence as the 
African expert in the Ministry of Foreign Affairs and held 
a number of important posts before accepting the portfolio 
of foreign affairs in June, 1894. 

Once in power, he disappointed some revanchards with 
whom he had been associated during his brief parliamen- 
tary career by following Jules Ferry’s German policy. 
While one should not exaggerate instances of Franco- 
German cooperation--such as the Far Eastern entente of 
1895--it is undeniable that Hanotaux was the last French 
foreign minister before World War I in whom Germany had 
confidence. 

In England Hanotaux saw a nation which, by duplicity or 
chance, had made off with the most desirable territories 
in Africa and Asia. Yet his reputation as an anglophobe is 
undeserved. Accused of following a policy of unreasonable 
intransigence in the Upper Nile Valley and of having pre- 
pared the ground for the Fashoda incident, he would no 
more have recommended war over the Sudan then over 
Sierra Leone. Whatever support he leant the Marchand 
mission--and it is now clear that Delcassé was primarily 
responsible for the idea--was on the assumption that Brit- 
ain would eventually negotiate her differences at the con- 
ference table. 

Hanotaux’s stature as a diplomatist was confirmed 
during the Armenian and Cretan affairs. Believing that 
any direct intervention in the internal affairs of the Otto- 
man empire would only create new difficulties, Hanotaux 
struggled to reform the Sultan’s government with the inten- 
tion of keeping both the Russian army and the British fleet 
out of the Straits. When he left office in 1898 Germany 
was still the most powerful country in Europe, but France, 
as a result of the Russian alliance and the African ententes 
with Italy and England, had shifted the balance of power in 
her favor. For his role in helping effect a European re- 
alignment which served both the interests of France and 
world peace Gabriel Hanotaux may be ranked among the 
handful of outstanding European diplomatists in the nine- 
teenth century. 

Microfilm $4.10; Xerox $14.40. 317 pages. 
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THE IMAGE OF THE MIDDLE CLASS 
IN THE GERMAN NOVEL 1774-1855 


(L. C. Card No. Mic 60-3222) 


George Michael Kren, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor George L. Mosse 


This study attempts to trace and analyze the changing 
image of the middle class and the different attitudes ex- 
pressed towards it in Germany between 1774 and 1855. 

Throughout this period the values associated with the 
middle classes tended to remain constant. The valuation 
of these, and of the middle class in general, changed radi- 
cally between the latter part of the eighteenth century and 
the middle of the nineteenth. The middle class was at first 
regarded as contributing little to society, and middle class 
activities and occupations were deprecated. 

Middle class activities tended generally to be equated 
with commerce. To the middle of the nineteenth century 
the factory owner was not regarded as belonging to the 
bourgeoisie. In contrast to the orderly bourgeois he was 
viewed as a dangerously disruptive force in society; the 
machines which he used destructive and daemonic powers. 

After the turn of the century, the increasing importance 
of the middle classes for the life of the nation began to be 
recognized and appreciated, although by no means uni- 
versally. The rising power of the third estate was fre- 
quently regarded as a threat to culture and at times 
equated with a fear of the rise of the masses. At the same 
time the feeling of inferiority on the part of the bourgeoisie, 
the belief that middle class activities inhibit the free de- 
velopment of the personality gave way to the view that 
bourgeois activities were important. Finally the third 
estate came to be regarded as responsible for all progress 
and civilization. 

Concomitant with the recognition of the increasing 
importance and power of the middle class the view devel- 
oped that the aristocracy was declining in power and would 
lose its preeminent position in society in the near future. 

By the middle of the nineteenth century, middle class 
values had triumphed over other values, and middle class 
activities became recognized. However the role of the 
bourgeoisie was viewed as restricted to economic activi- 
ties, and middle class participation in political action was 
considered improper. 

The basic sources on which this study is based are 
novels written in Germany during this period. The under- 
lying hypothesis is that fictional characters provide a 
valid clue for determining both the outlook and ethos of the 
middle class, and for establishing the manner in which 
other groups assessed the third estate. 

Fictional characters in novels, more so than in the 
drama or poetry, are almost always placed in a social 
setting. In order to be credible as characters to the con- 
temporary reader, the author must make them typical; 
the character of a merchant must be drawn in such a man- 
ner that he would be regarded by the reader as real. Simi- 
larly middle class fictional characters coexist with 
aristocratic ones. By examining the encounters of middle 
class with noble characters it is possible to determine 
what was considered the normal mode of behavior. 

Although this study is specifically restricted to the 
problem of the position of the bourgeoisie in Germany, 
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it attempts at the same time to explore methods of using 

fiction as a means of determining public attitudes and 

opinions, which might be applied to other questions. 
Microfilm $3.00; Xerox $10.60. 231 pages. 


THE ORGANIZATION AND ADMINISTRATION 
OF THE ARMY OF THE POTOMAC UNDER 
GENERAL GEORGE B. McCLELLAN. 


(L. C. Card No. Mic 60-2926) 


Jen-Hwa Lee, Ph.D. 
University of Maryland, 1960 


Supervisor: Dr. David S. Sparks 


The Union army was defeated at Bull Run on July 21st, 
1861. The next day General George B. McClellan, the 
thirty-four year old commander of the Department of the 
Ohio, was called to Washington by the Lincoln Administra- 
tion. His task was to take command of the defeated army, 
and to reorganize, revitalize, and lead it to “victory once 
again.” 

For his future operations, McClellan proposed to 
organize an army of 300,000 men. The organization and 
administration of such an army was undoubtedly a colos- 
sal task, the successful discharge of which depended 
greatly on his ability to find solutions to two most press- 
ing problems. These were to furnish the army with arms 
and with leadership. They were pressing because of the 
nation’s lack of military preparation. Its small regular 
force of 16,000 men supplied no ready cadre for the or- 
ganization and direction of the army and its small peace- 
time munition industry offered no immediate relief to the 
serious shortage in arms. 

All through the fall and winter of 1861 McClellan sought 
and provided solutions for these problems. In the main, 
his success was only moderate. Greater accomplishment, 
however, would have been possible had he had better staff 
assistance. His was largely a problem of military plan- 
ning and mobilization; and his first duty was to organize 
a general staff corps for the formulation and implementa- 
tion of the plans by which the nation’s resources could be 
employed in the shortest possible time. 

Unfortunately, in the direction of his army McClellan’s 
personal staff was no help and his service departments 
were capable of handling routine and technical matters 
only. True, he was methodical in preparation and attentive 
to details, but in the absence of a general staff corps his 
was only one man’s effort, entirely inadequate for the 
organization and administration of a large army. In the 
fall and winter of 1861 he was engulfed by the details con- 
nected with the affairs of his huge host that he had hardly 
any time for reflection and deliberation. Alone, he was 
not able to study and formulate plans for the mobilization 
and utilization of the nation’s personnel and material 
resources. He was embarrassed by the deficiency of 
arms and yet he knew not how to step up its supplies. He 
was baffled by the slow progress in troop instruction and 
blamed it on the incompetent and inexperienced regimental 
officers. He little comprehended that his best answer was 
in the transfer of regular officers and men to the volun- 
teer service. As a result, his army was compelled to 





remain inactive while the general public urged a forward 
movement. 

When the army finally moved in the spring of 1862 it 
moved without a staff system to supervise the execution 
of McClellan’s orders and instructions and coordinate and 
direct the movements of the army. The transfer of the 
army from Washington to Fortress Monroe, the siege of 
Yorktown, the advance up the Peninsula toward Richmond, 
and the change of base from the Chickahominy to the 
James were all marked by confusion, delay, and blunders. 
As one general observed, without proper staff system 
McClellan was wanting the “great essentials of military 
administration;” he had indeed failed not only as a mili- 
tary organizer but as a military administrator as well. 

Microfilm $2.50; Xerox $8.20. 179 pages. 


A HISTORY OF THE DIVISION OF 
HIGHER EDUCATION, UNITED STATES OFFICE 
OF EDUCATION, FROM ITS CREATION IN 1911 

UNTIL THE ESTABLISHMENT OF THE 
DEPARTMENT OF HEALTH, EDUCATION, 
AND WELFARE IN 1953. 


(L. C. Card No. Mic 60-3027) 


Richard Wayne Lykes, Ph.D. 
The American University, 1960 


This dissertation is a history of United States Office of 
Education interrelationships with higher education from 
the establishment of the Office in 1867 until 1953. The 
emphasis is on the period after February, 1911, when the 
Division of Higher Education was created, 

When the Office of Education began operating there was 
no divisional organization. With its small staff and inade- 
quate appropriation the Office collected higher education 
statistics, prepared informational material, and advised 
colleges and universities requesting its services. Starting 
in 1887 the Office published a notable series of historical 
monographs on higher education. After the passage of the 
Second Morrill Act of 1890 the Office became more in- 
volved in higher education as an administrator of land- 
grant college funds. 

In the years following the Civil War there was a re- 
markable growth of higher education in the United States. 
Between 1870 and 1910 the number of institutions increased 
from about 560 to 950, and college enrollment from 52,000 
to more than 350,000. This growth indicated that the Fed- 
eral Government should be more active in assisting higher 
educational institutions. Consequently, Commissioner of 
Education Elmer E. Brown succeeded in obtaining authori- 
zation for a specialist in higher education. Dr. Kendric 
Babcock, President of the University of Arizona, was 
appointed and took office in November, 1910. Three 
months later a Division of Higher Education was created, 

The Division of Higher Education had only two profes- 
sional members in 1911 and it remained small until the 
Second World War. It had a professional staff of 21 in 
1949 but this small size did not prevent the Division from 
making important contributions to higher education during 
the first 40 years of its life. 

One important service was the preparation of publica- 
tions in post-secondary education. From 1911 to 1953 
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there were 576 such publications, and this represented an 
increase of 160 per cent over the period prior to 1911. 
Furthermore, there was an increase in the variety of 
subject matter and a higher quality was maintained. 

The Division took a leading part in the college survey 
movement. No single organization, Federal or private, 
did more to further educational surveys. Higher education 
surveys reached their height in the 1920’s and early 1930’s. 
They contributed to more efficient and academically sound 
programs in many colleges. 

An early attempt to classify institutions according to 
the acceptance of graduates in graduate schools resulted 
in a publication which aroused so much opposition it was 
suppressed by President Taft in 1912. Since then the 
Division has made no similar classification. It did succeed 
in directing attention to the need for strong accrediting 
agencies and, similarly, it stressed the dangers of “degree 
mills.” 

The Division contributed substantially to national de- 
fense particularly during World War II through the ad- 
ministration of the Engineering, Science, and Management 
War Training and Student Loan programs. Working with 
groups outside and within the Government, it provided the 
guidance needed by institutions to make a maximum con- 
tribution to victory. 

Other Division contributions were assisting in the 
development of the American Council on Education, helping 
found the American Association of Junior Colleges, devel- 
oping a clearing house for educational research and stud- 
ies, assisting in development of cooperative research 
projects, and fostering of education through emergency 
relief projects. 

At the time of the establishment of the Department of 
Health, Education, and Welfare in April, 1953, the Division 
of Higher Education was a highly regarded advisor to 


higher education. Its effectiveness would be multiplied, 
however, if it did not suffer from understaffing, lack of 
funds, and the Federal policy of fragmentation of educa- 
tional programs by distribution of responsibility among 
several agencies. There were indications in 1953 that the 
Division would be strengthened physically and financially, 
and would assume increasing responsibilities in the years 


ahead. Microfilm $6.10; Xerox $21.60. 477 pages. 


THE REPUBLICANS IN A MINORITY ROLE, 
1933-1938. 
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State University of Iowa, 1960 
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This is a study of the Republican reaction to the New 
Deal from 1933 to 1938. With Hoover’s defeat in 1932 
Republican direction of the national government came to 
an end, Having lost control of the House in 1930, and the 
Senate in the Roosevelt landslide, the GOP assumed the 
unaccustomed role of a minority party. Simultaneously 
with its fall from power it faced a virtual revolution in the 
character of American politics. The urban masses were 
developing a new political consciousness and were in 





revolt against the party. The farm belt, embittered by the 
GOP’s failure to relieve economic distress, had likewise 
deserted it. Moreover, Democratic victories in 1934 and 
1936 further reduced the support of the minority party to 
a small segment of rural voters and certain industrial and 
financial leaders. As a result the Republican party be- 
came essentially a rural-business alliance. 

No less of a challenge to the Republicans was the new 
course in public policy fashioned by the Roosevelt adminis- 
tration. To counteract the depression and to meet the 
demands of its urban constituents, the New Deal embarked 
upon a far-reaching program of recovery and reform. 
Positive government replaced the more negative type 
prevalent in the twenties. Confronted with a whole set of 
new political realities, the Republicans became a frus- 
trated and divided minority. 

This dissertation deals in the main with three aspects 
of the Republican reaction. First, the over-all approach 
is an examination of the minority party response to the 
Roosevelt program in particular and to the politics of the 
period in general, as revealed in the conduct of its Eastern 
and Western wings. Specifically, it analyzes the political 
and social concepts of these two segments of party as 
manifested in their attitudes toward major Democratic 
recovery and reform legislation. In the East the work 
focuses on two principal groups, the Senatorial Old Guard 
and a hard core of House conservatives. In the West it 
examines the conservative segment, the Senatorial Insur- 
gents and the House progressive faction. 

In addition, the thesis treats the party’s role in presi- 
dential and congressional elections and its efforts at 
rehabilitation as integral parts of the total pattern of 
behavior. Therefore, it considers in some detail GOP 
campaign strategy, with particular attention to the nature 
of the appeals to the electorate. 

Second, this work is an interpretation of the impact of 
the period on the Republicans, delineating the significant 
changes taking place within the two wings. It points up the 
failure of the Eastern Old Guard to adjust the party to the 
realities of urban politics and the subsequent decline of 
conservative Republicanism in that section. It describes 
the rise of a new urban element in New York, New England 
and other parts of the Northeast which began to link the 
GOP to the politics of social welfare, thus laying the 
foundation for the reshaping of the party in these parts 
along more liberal lines. It considers the downfall of 
Western insurgency and the revival of Republicanism in 
that region as a conservative force. 

Third, this is a study of the socio-economic basis of 
the Republican party within an urban-rural context. In this 
respect the work is concerned with the nature of GOP sup- 
port and its bearing on opposition politics. As a measure 
of party strength this study relies on the vote cast for 
Congressmen. Thus, the thesis analyzes in detail the vote 
for minority candidates for the House of Representatives 
in the elections of 1934, 1936 and 1938, by districts, which 
are Classified according to the character of the population. 

Microfilm $4.40; Xerox $15.55. 341 pages. 
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TERRITORIAL CONSTITUTIONS; A LEGAL 
HISTORY OF THE FRONTIER GOVERNMENTS 
ERECTED BY CONGRESS IN THE 
AMERICAN WEST, 1787-1900. 
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John Welling Smurr, Ph.D. 
Indiana University, 1960 


The author set out to discover how the Territorial 
system of government fit into the American constitutional 
scheme during the nineteenth century. 

The Confederation Congress created the first Territory 
by passing the Northwest Ordinance in 1787. In his Laws 
of the Illinois Territory (1950), Francis S. Philbrick weak- 
ened traditional ideas about the Ordinance, and since then 
the relationship between that document and the Federal 
Constitution has been more uncertain than ever. The Con- 
stitution itself appears to concern two entities only, the 
states and the central government at Washington; seem- 
ingly there is little or no room for a third. 

The subject is approached on two fronts. Seven chap- 
ters deal with the power of Congress over the Territories. 
Four chapters analyze the nature of Territorial self- 
government. Twenty-eight continental Territories are 
studied, from the Northwest Territory of 1787 to Oklahoma 
Territory of 1890. Provisional governments, squatter 
governments, military governments, the District of Co- 
lumbia, Alaska, Indian Territory, and the insular posses- 
sions, are mentioned in passing. Legislation passed by 
Congress and the Territories, and decisions of Federal 
and Territorial appellate courts, were used as the raw 
material for this purely legal history. The Territorial 
system was standardized with the creation of Wisconsin in 
1836. For subsequent years the necessary evidence is 
generally available. Legal sources for the preceding 
period, in particular the records of Territorial courts, 
are incomplete. Hiatuses were filled in as much as pos- 
sible with documents drawn from Carter’s Territorial 
Papers and select monographs. The United States Supreme 
Court played a secondary role until 1828, when John 
Marshall laid down the doctrine of congressional suprem- 
acy in the famous Canter case. The study shows how the 
broad principles of that decision were applied in concrete 
instances. 

The author concludes that the Territorial system was 
repressive in theory but usually liberal in practice, owing 
partly to the administrative exigencies of Congress and 
partly to the democratic spirit of the times. The relative 
importance of these two factors depended on transient 
circumstances, The congressional assault on Mormonism 
after the Civil War is cited as an example of how tyranni- 
cal the system could become. For some years this ap- 
peared likely to be an exceptional instance. In the last 
half of the century the United States Supreme Court put the 
Bill of Rights against the doctrine of congressional su- 
premacy and established a nice balance rather favorable 
to the Territories, but in the Insular Cases (1901-05) the 
balance was destroyed and Congress emerged supreme in 
the island Territories. Although such a possibility had 
been feared and deplored by the Taney court, the Chief 
Justice ruined both his arguments and himself in the Dred 
Scott case (1857). ee 

In a concluding chapter it is suggested that the ideas 
underlying the doctrine of congressional supremacy were 
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old when the American republic was established. “Prop- 
erty,” said Harrington, “is dominion”; and the Founding 
Fathers apparently endorsed this notion when they gave 
Congress power to make needful rules and regulations for 
the “Territory or other Property” of the United States. 
(Art. IV, s. 3, cl. 2.) 

Microfilm $12.60; Xerox $45.25. 1005 pages. 
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The Problem 





This study is concerned with the significance of the 
presidential election of 1908 within the framework of the 
early reform era, 1901-1908. It was the purpose of this 
study (1) to analyze the factors which made William 
Jennings Bryan the presidential candidate of the Demo- 
cratic Party for the third time, (2) to analyze and assess 
the political factors which created the movement support- 
ing Secretary of War William H. Taft as the Republican 
nominee, (3) to consider the impact of the major economic 
issues of this period on the candidates, parties, and voters, 
and (4) to interpret the results of the election. 


Procedure 


This study evolves from a detailed investigation into 
primary sources, including manuscript collections, peri- 
odicals and newspapers. It recognizes that there have 
been no published studies of this election and it thereby 
closes a gap in the study of the American progressive 
movement. 

From an analysis of the political and economic prob- 
lems America faced between 1901 and 1907, the study 
proceeds to the immediate preconvention campaigns of the 
major candidates in both parties, the national conventions, 
and the campaign. Of special interest is a more realistic 
recognition of party divisions and a concern for local 
political problems in Ohio, Wisconsin, and the South, areas 
which affected the outcome of the election. The story of 
the campaign has been divided into two chapters; one con- 
cerns the issues and the second discusses the trouble- 
spots. The final chapter analyzes the vote which resulted 
in Taft’s election. Throughout the study, there is recogni- 
tion of the significance of the election within the next 
period of reform, 1909-1917. 


William H. Taft not only won the presidency in 1908 but 
also he assumed leadership over the liberal Republican 
movement which Theodore Roosevelt had stimulated. The 
move to nominate Taft had emphasized the growing divi- 
sions within the Republican Party. Republicans were 
divided among conservatives, liberals, and progressives. 
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The election revealed also a growing independence move- 
ment among voters and the growing strength of the Demo- 
cratic Party, both of which foreshadowed Democratic 
victories in the elections of 1910 and 1912. Bryan was 
weaker than he had been in 1896 or 1900 but stronger than 
Judge Alton B. Parker had been in 1904. Bryan was weaker 
than his party. Taft, who rode the crest of Roosevelt’s 
popularity, was weaker than Roosevelt had been in 1904. 
In contrast to Bryan, Taft was stronger than his party. 
Taft’s election resulted also in a vote of confidence for 
Roosevelt’s policies and a continuation of the Republican 
majority position among voters. 


Conclusions 





The political problems of the Roosevelt era were en- 
meshed with economic issues in spite of the President’s 
attempts to find social solutions to the problems. A notice- 
able increase in the government’s concern for equality of 
opportunity foreshadowed the establishment of policies 
consistent with a more centralized government. Roose- 
velt’s policies proved to be the basis for the election of 
1908. Each candidate recognized the popularity of those 
policies among an electorate that suffered economic de- 
privation. Although the issues may have been social or 
political, it proved advantageous to give them their eco- 
nomic characteristics. 





Both Bryan and Taft adopted the principle of central 
authority as a necessary prerequisite of modern govern- 
ment. Their contest was basically a debate over how 
best to implement this new theory of federal-state rela- 
tionships. By accepting the principle and discussing the 
methods of implementing it, they symbolized America’s 
political development since 1901. America was now dedi- 
cated to advancing the role of the federal government in 
political and economic areas. 

The election revealed also how close the two major 
parties were to one another in principles. Taft and Bryan 
differed only in their degree of reform. Taft was a lib- 
eral, as was Roosevelt, while Bryan was a progressive. 
Taft’s liberalism attracted those who supported Roosevelt 
and some who believed that Taft’s judicial temperament 
made him more ideally suited for the presidency. Bryan’s 
progressivism was agreeable to western and middle west- 
ern Democrats and to some Republican progressives who 
believed that Taft was not much of a reformer. In reality, 
both parties were in stages of transition. By 1912, the 
Republican Party would be deeply divided and the Demo- 
cratic Party more united than it had been since before 
1896. 

A final conclusion is that there is a need for more 
detailed investigations of the period from 1901 to 1917. 

Microfilm $7.25; Xerox $25.90. 571 pages. 
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The purpose of this study was to determine the rate of 
growth of a food-poisoning strain of Staphylococcus aureus 
in lamb patties prepared from two Turkish recipes. The 
effects of the ingredients, cooking methods and the time 
of holding on the Staphylococcus aureus and total bacterial 
counts were investigated, Recipe I contained frozen, 
ground lamb; rice; onion; black pepper; and salt. In 
Recipe II the rice was replaced by bread crumbs, and egg 
was added, Part of the meat patties served as control 
and the other part was inoculated with Staphylococcus 
aureus, approximately 1,000,000 celis per g of meat. 
Stewing under 10 pounds pressure for 20 minutes and 
braising in an oven at 350°F. for 35 minutes were em- 
ployed to cook the patties. 

Palatability of the freshly cooked samples was meas- 
ured subjectively. The number of Staphylococcus aureus 
and total bacteria per g was determined for raw and cooked 
(control and inoculated) samples after holding for 0, 24 
and 48 hours at 68°F. 














Palatability scores for stewed and braised lamb patties 
prepared from two recipes were similar. However, 
analysis of variance showed that for Recipe I outside color 
scores for braised samples were significantly (P < .05) 
higher than those for stewed samples. Scores for tender- 
ness and juiciness were significantly (P <.05) higher for 
stewed than for braised samples from either recipe. Dif- 
ferences in juiciness and tenderness scores observed 
between two recipes were not significant for stewed sam- 
ples. 

Before inoculation values for total bacteria per g were 
significantly (P <.05) higher for raw samples from Recipe 
I than those from Recipe Il. However, the difference in 
total bacteria per g between inoculated samples from 
Recipe I and II was non-significant. 

Both cooking methods were effective in destruction of 
most of the Staphylococcus aureus in either recipe, and 
under the conditions of this experiment, the increase in 
Staphylococcus aureus after holding 24 hours at 68°F. was 











small, but some increase in certain samples was noted 
after 48 hours of incubation. 

Control samples from stewed and braised Recipe I did 
not differ significantly in the number of Staphylococcus 
aureus. A significantly (P < .05) higher increase occurred 
in inoculated stewed Recipe I than in braised Recipe I, but 
inoculated braised and stewed Recipe II did not differ 
significantly in the number of staphylococcus organisms. 
No significant difference was found between control and 
inoculated braised Recipe I. Inoculated stewed Recipe I 
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increased significantly (P <.05) in Staphylococcus aureus 
more than the control samples. Inoculated stewed and 
braised Recipe II increased significantly (P < .05 for 
stewed and P <.01 for braised) more in staphylococcus 
than the control samples after holding 48 hours at 68°F. 

Feeding kittens with experimental foods (raw and 
cooked samples of control and inoculated Recipes I and II) 
and intraperitoneal injection of heated filtrates of meat 
extracts (prepared from the same samples that were fed 
to kittens) were the two ways of determining enterotoxin 
production by Staphylococcus aureus. 

Although some positive results were observed after 
either feeding or injection of filtrates to kittens, it was 
concluded that under the conditions of this experiment 
there was not considerable multiplication in the number 
of staphylococci to produce enough enterotoxin. The sen- 
sitivity of an individual animal to enterotoxin may be as 
important a factor as the amount of enterotoxin that is 
necessary to produce symptoms of gastrointestinal irri- 
tations. 

The use of both recipes for lamb patties may be recom- 
mended to the homemaker, if the ingredients in these 
mixtures are free from bacteria. Either method of cook- 
ing may be used to obtain an acceptable food product from 
the standpoint of palatability and safety from food poison- 
ing, provided the food is used not later than 24 hours after 
cooking if no refrigeration is available. 

Microfilm $2.50; Xerox $5.00. 98 pages. 
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The purpose of this study was to develop a work sam- 
pling technique for classifying and analyzing management 
activities of dietitians as food production managers, 
analyze the management activity of some food production 
managers performing at the middle management level, 
and determine concepts of management responsibilities of 
food production managers and attitudes regarding their 
professional education. 

As a basis for developing the work sampling technique, 
activities of food production managers were classified 
and defined. The four management categories were plan- 
ning and organizing, controlling, procurement and inven- 
tory, and conference and evaluation. Non-management 





categories included direct labor, personal time and miscel- 
laneous. A preliminary continuous time study of the 
activities of eight food production managers in different 
types of institutions indicated that the duties and responsi- 
bilities could be classified according to the categories 
developed. 

Accepted principles of work sampling were used for 
randomizing and recording observations. The number of 
observations was set at three per hour and the cycle of 
activity of food production managers was defined as one 
month. The absolute degree of accuracy of data obtained 
during the continuous time study indicated that 1000 ob- 
servations recorded during two cycles of activity for each 
food production manager would be necessary to attain the 
desired confidence limits of plus or minus three per cent 
at the 95 per cent level. 

The feasibility of the work sampling technique which 
had been developed was tested by observing the activity 
and recording the data for four food production managers 
performing at the middle management level in different 
types of institutions. Percentages of observations were 
determined for each cycle of work for each of the activities 
in the major categories for each of the four subjects. 

A test of difference of proportions indicated that the com- 
bination of data from the two cycles of activity represented 
a typical cycle of work for each manager. When data from 
the two cycles of activity were combined, the absolute 
degree of accuracy established as desirable for this study 
was attained. The four food production managers were 
spending most of their time in the performance of manage- 
ment functions. The four management categories com- 
bined accounted for 74.63, 71.32, 85.12 and 80.90 per cent 
of each of the manager’s time. 

Interviews conducted with eight food production man- 
agers and their administrators indicated agreement 
regarding the concept of management responsibilities 
and attitudes and opinions about curricula for professional 
education. Knowledge of food quality and technical skills 
was considered adequate but knowledge and application of 
management principles needs greater emphasis. 

On the basis of the findings of this study, it was recom- 
mended that: 


1. The work sampling technique should be used to 
analyze the activities of dietitians performing at 
the middle management level as a basis for defining 
their management responsibilities and the objectives 
of the curricula for professional education. 


. Administrators, dietitians, college and university 
faculty and internship directors should confer and 
define more clearly the concept of the dietitian’s 
management responsibilities and the degree to 
which certain duties can be delegated to non-profes- 
sional personnel. 

Microfilm $2.50; Xerox $6.20. 128 pages. 
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HIGH SCHOOL NEWSPAPER ADVISERS IN INDIANA 
AND THEIR INSTRUCTIONAL PROGRAM 
IN JOURNALISM 
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John Allen Boyd, Ed.D. 
Indiana University, 1960 


Chairman: M. E. Stapley 


For many years at Indiana high school journalism 
meetings there have been some concern and wonderment 
about the current procedures and practices used through- 
out the state. As a means of getting some of the answers 
for the educators as well as the administrators, this study 
was proposed. 


Problem 


The purpose of this study was to get a better insight 
into (1) the high school newspaper advisers in Indiana, 
(2) their instructional program, and (3) the school news- 
paper itself. 


Procedure 


Evidence in this work was obtained by (1) the question- 
naire, (2) personal interview and correspondence, and 
(3) historical investigation. 


A four-page questionnaire was sent to the 572 high 
schools in Indiana that had newspapers. As a means of 
validating the questionnaire results, thirteen schools, 
chosen at random from a list of those who had not replied 
to the questionnaire, were studied by personal interview. 

Background material was gained from the literature in 
the field, correspondence, and interviews. 


Findings 


Major findings from the investigations were: 

1. The rate of turnover in high school newspaper 
advisers is rather high. More than 50 per cent of the 
advisers were in their first five years as advisers. 

2. Sixty-three per cent of those in their first year of 
advisership were not originally hired to be newspaper 
advisers. 

3. Fifty-eight per cent of the advisers had not had any 
college journalism courses when they started as advisers, 
and only eight per cent had taken journalism courses since 
starting as advisers. 

4. Ninety-eight per cent of the advisers had both 
editorial and business adviserships, and half of the advisers 
were also yearbook advisers as well as directors and spon- 
sors of allied activities. 

5. Each adviser averaged more than seven hours each 
week outside the classroom on publications responsibilities. 

6. Fifty-five per cent of the advisers received no extra 
compensations because of their advisership. 
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7. Seventy-one per cent of the advisers taught a full 
load besides the publications duties. 

8. Thirty-six per cent of the advisers had to do all 
publications work and instruction outside of class. 

9. Forty-four per cent of the schools that had a news- 
paper were without any organized journalism instruction. 

10. Sixty-eight per cent of the schools offered journalism 
instruction as a separate class; 32 per cent had journalism 
instruction as units in English. 

11. Contrary to general belief, more time in the begin- 
ning journalism course was spent on theory than on pro- 
ducing publications. 

12. There appeared to be little consistency in objectives 
being sought in the journalism program. 

13. The amount of credit a student could receive in 
journalism courses varied from zero to as many as 12. 

14. The adviser played the largest role in selecting 
executive members as well as regular staff members. 


Conclusions 


Major conclusions reached were: 

1. Administrators must hire qualified advisers and 
see that they are not overloaded if the job is to become a 
desirable one and if the school is to be well-represented 
to the public. 

2. There is a need for a definite educational program 
for qualifying journalism teachers. 

3. There is a need for a common course of study 
adopted by the state for teachers to use as a standard. 

4. Student publications play an important role in the 
school and community, so administrators cannot afford to 
overlook the importance of a qualified adviser and an 
adequate and more standardized journalism program. 

Microfilm $2.50; Xerox $7.80. 166 pages. 
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AS INFLUENCED BY METHODS OF 
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Supervisor: Assistant Professor Richard D. Powers 


This study sought to determine, with statistical exacti- 
tude, the effect of four different methods of presenting 
instructional films used in a class room situation. The 
experimental design used was a Greco- Latin square, which 
permitted the examination of the methods of presentation 
while strictly controlling three other variables (differences 
between films used, differences among audiences tested, 
and differences due to the order of showing the films). 
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The analysis also permitted examination of the effects of 
these other variables. The effects of the variables were 
related to the audience’s interest in the subject and to 
their intelligence. 

The methods of presentation selected for study were: 

1) continuous showing of the film, 2) showing the film in 
three parts with a rest pause after each part, 3) showing 
the film in three parts with written questions and state- 
ments spliced into the film after each part, and 4) showing 
the film in three parts with class discussion and note- 
taking after each part. Four clothing construction films 
were prepared for use in the study. Two sets of four 
seventh grade home economics classes were used to test 
the effectiveness of the methods. Each set of four classes 
constituted a complete experiment. Thus each film was 
shown by a different method of presentation to each class. 
The order of showing was varied so each class saw the 
films and also the methods of presentation in a different 
order, as determined by the Greco-Latin square. 

A questionnaire was given at the first meeting to deter- 
mine the interest of each individual in sewing and an intro- 
ductory film Staystitching was shown to each class. An 
objective test of the factual information learned was given 
immediately following the showing of each test film. The 
scores of those individuals who were interested in sewing 
and those who were disinterested were analyzed separately 
in Greco-Latin squares, after the groups had been reduced 
randomly so there were equal numbers in the cells of both 
squares. An analysis of variance combining the two squares 
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LANGUAGE AND LITERATURE, GENERAL 
MAJOR LITERARY CONCEPTS OF THE SOLDIER 
AS ILLUSTRATED IN CERTAIN 
AMERICAN WAR NOVELS 
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Charles Thomas Bruce, Ph.D. 
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Chairman: Dr, J. T. McCullen, Jr. 


The purpose of this study is to identify the major 
literary concepts of the foot soldier as illustrated in cer- 
tain representative American novels dealing with wars in 
which the United States has participated. Consideration is 
given to the social and literary significance of the changing 
concepts of the soldier in fiction. 

In general, world literature of early times portrayed 
the soldier as a heroic warrior. Later, the qualities of the 
fighter and the gentleman appear in a combination of the 
epic hero and the medieval knight. As might be expected, 
there appeared some ridicule of the glorified activities of 
the classical warrior and some satire on the perfection of 
the knight. 

Chronologically, then, the first literary concept of the 
soldier is that of the traditional heroic warrior who dis- 








was then calculated in order to determine the effect of the 
variables on the complete classes. A similar procedure 
was used for the factor of intelligence. 

The multiple range tests revealed that for those classes 
or groups which responded to the method of presentation, 
except the disinterested group from the first experiment, 
the method of participation produced significantly more 
learning than the other three methods which showed no 
significant difference among each other. In the disinter- 
ested group from the first experiment both the participa- 
tion and insertion of thought provoking questions and state- 
ments produced significantly more learning than did the 
other two methods but they did not differ significantly 
between each other. 

The films were significantly different for all classes 
in both experiments and for every group selected from the 
classes. In all classes and all groups one film produced 
significantly more learning than did the other three which 
did not differ significantly among each other. Differences 
between the classes and the order of showing were not 
consistent and of no consequence to the experiments. 

It was concluded that for informational type films used 
in class room situations a class discussion followed by 
note taking should lead to increased learning for the class 
as a whole and for the disinterested and more intelligent 
individuals in the class. It would appear that the film 
subject and the skill with which it is produced in the film 
are important factors in learning. 


Microfilm $2.50; Xerox $7.20. 153 pages. 


LITERATURE 


plays romantic and chivalric qualities. Matching his 
proficiency as a fighter are his grace and polish as a gen- 
tleman and his hatred of compromise. 

The second concept is that of the hero in transition. 
Interest in bodily appetites becomes prominent; flaws 
appear in his personal behavior and in his military 
prowess; but in his final performance, he demonstrates 
his bravery. 

The third concept is that of the disillusioned idealist. 
Motivated by some individual objective, he visualizes his 
service as a means of achievement. Yet, his experience 
leaves him frustrated and defeated. Disillusionment 
drives him toward a break with the army and, sometimes, 
with society. No attempt is made to establish him as a 
gentleman. 

The fourth concept is that represented by rationalistic 
realism. No code of gentlemanly behavior is apparent. 
As a fighter, he performs admirably. His duties do not 
exude the glory of the individual warrior but as a team 
member he feels the necessity to do his part. He attrib- 
utes his action to creditable motives apparently lying 
outside himself. 

Studying the hero-protagonist is one method of iden- 
tifying changes in American thought. Heroes in typical 
Revolutionary novels suggest two distinct characteristics 
of that period: leadership was essentially by an aristocracy 
of merit; individual initiative involved aclear understanding 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page 





LANGUAGE AND LITERATURE 615 





of the relationship between privilege and responsibility. 
There is no assumption that the individual in action can 
shift his responsibility to a collective society or that such 
a society has the right to dictate the privilege due to a 
wholly responsible individual. 

Some of this basic philosophy recurs in protagonists 
of Civil War novels. Increasing realism leads to more 
realistic individual reaction under stress. Less attention 
is given to thought of a righteous cause determined by 
intuitive rationalistic analysis. This soldier is caught 
between the old world with its traditional verities and 
hopes for the individual and the world in which adjustment 
to group thought is demanded. Not yet devoid of belief in 
traditional verities, the protagonist of World War I novels 
begins in search of meaning in life. War conditions pre- 
vent his finding such meaning and he becomes tragically 
disillusioned. A social-centered philosophy studded by a 
logic whose origin is essentially Marxist hems in the 
protagonist of World War II novels. Perhaps as rebellious 
as his predecessor, he simply lacks the courage to chal- 
lenge the dialectic and mass aim of his generation. Unhappy 
and without objective, he is helpless to do more than go 
along with the mob. For him, determinism has triumphed: 
Hector’s freedom of choice to die in defense of home and 
wife is not his. The knight’s freedom of will to defend the 
name of Christ and the glory of virtuous woman is not his. 
His duty is to defend the god of state. 

Microfilm $3.60; Xerox $12.60. 280 pages. 
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Because of the greater fame of his prose and of his 
person, Johnson’s poetry has not received due attention. 
Even within the body of his verse, two poems, London and 
The Vanity of Human Wishes, have been allowed to estab- 
lish almost exclusively our image of Johnson as a poet. 

A study of the entire canon of his verse suggests a poet of 
greater range than has generally been acknowledged and 
affords also an excellent history of the growth of his mind 
and art. 

Johnson’s theory of poetry was a highly traditional one. 
Poetry was to delight and instruct, to recommend by rhe- 
torical adornment general truths for an audience of common 
readers. With a certain literalness, he tended to minimize 
the importance of poetic feigning. Though poets might 
profess fiction, their real business, he believed, was with 
truth, general and operative. He espoused and practiced 
a conservative prosody and extreme metrical regularity. 
He believed that Pope had brought versification almost to 
perfection and that to attempt further refinement was 
perilous. The diction of poetry was to be a selection from 
the real language of men, and to avoid both low and tech- 
nical words. Johnson desired, in general, a clear and 
forceful style and was little concerned with minor technical 


felicities. 
Johnson’s versifying may be said to fall into three 











periods, the first of them extending to 1736. The poems, 
written chiefly at Stourbridge School and at Oxford, are 
predominantly lyric. They show the effects of his school 
training in classical literature and rhetoric. They exhibit 
also a love of splendid language, a precocious sense of 
style, and an ability to reproduce the salient features of 
any genre. 

The great middle period of Johnson’s versifying begins 
in 1736 with his writing of Irene and his subsequent deter- 
mination to adopt the profession of author. In this period, 
there is a drift away from the lyric and toward the sterner 
kinds, drama and satire. While waiting to get Irene pro- 
duced, Johnson supported himself by journalism and allied 
hackwork. He became editor of the poetry page of The 
Gentlemen’s Magazine and contributed to it numerous — 
poems of a journalistic cast. London, the first of his 
imitations of Juvenal, came in 1738. A work of high 
promise but imperfect execution, it marks the emergence 
of Johnson as the mordant satirist. The Drury Lane Pro- 
logue of 1747, a more finished poem, shows Johnson as the 
magisterial critic. The Vanity of Human Wishes, his 
greatest poem, achieves an impressive fusion of the clas- 
sical and the Christian. The mixed reception of Irene 
when finally produced in 1749 and the heroic scale of John- 
son’s prose projects in the next decade combined to make 
him practically abandon verse in these years. 

The last period of Johnson’s versifying begins in 1762 
with the granting of his pension. In the greater ease thus 
made possible, he produced poems that show greater 
mellowness and urbanity than those written in the middle 
period. Examples are the delightful and deft ballad paro- 
dies, the moving elegy on the death of Levet, the witty 
“Short Song of Congratulation,” and Johnson’s last English 
poem, a translation of Horace, Odes, IV, vii. Taken to- 
gether, they reveal a Johnson quite different from the 
redoubtable “British Juvenal” of critical tradition. 
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This study examines Henry James’s use of the central 
intelligence as observer, interpreter, and organizer of 
experience. Through analysis of seven novels: Roderick 
Hudson, The American, The Portrait of a Lady, The Prin- 
cess Casamassima, The Sacred Fount, The Ambassadors, 
and The Golden Bowl, I have sought to trace the develop- 
ment of a type of character and a method of narration and 
to show that his development culminates, in the last four 
completed novels, in the creation of a central intelligence 
who is at once a character in a story and an artist, involved 
in and yet detached from his situation, able to give his 
impressions the form of the work of art. 

The dissertation is divided into three parts. Inthe first 














7 he ttems followin eacn abstract are: the numbe T OF manuscri t ages in the dissertation and tts cost on microfiim. 
— 
Enlarge ments 5-1 ax 3—] - inches, 4-] z cents per page 





616 LANGUAGE AND LITERATURE 





part, The Portrait of a Lady is compared with Daniel 
Deronda to illustrate the distinctive feature of the Jamesian 
novel: the creation of central character, perceptive and 
imaginative, whose impressions constitute the crucial 
events in the narrative. 

The second part traces in James’s early works the 
development of the method illustrated in The Portrait of 
a Lady. The Jamesian observer appears in a number of 
the early stories, but little attempt is made to reveal 
characters through his consciousness. Instead, James 
relies on descriptive analysis to define characters. 
Roderick Hudson foreshadows the later novels in the de- 
velopment of Rowland Mallet as a center of consciousness. 
However, James does not establish a dramatic relation 
between the observer and the other characters. Detached 
from the central conflict, Rowland remains a static figure. 
The American makes an advance in that the central con- 
sciousness is now both the observer and the chief actor in 
the drama. Because Newman is never able to enter imagi- 
natively into the lives of the other characters, however, 
his story unfolds as a series of events rather than as a 
process of vision. Of all the early novels, none shows a 
closer relation of character, subject, and method than 
does The Princess Casamassima. Visual impressions 
constitute the crucial events in the life of the observer, 
Hyacinth Robinson; through his observations he rearhes 
an understanding of the relation of art and society, a major 
theme of the novel; and, to a greater degree than before, 
meaning is conveyed through scenes and tableaux viewed 
by the central intelligence. 

The Sacred Fount, The Ambassadors, and The Golden 
Bowl, analyzed in Part Three, portray the experience of 
a central intelligence who is both observer and creator. 
Lending itself to several interpretations, The Sacred Fount 
may be read as a description of the way the artist compre- 
hends the character of others and envisions life as a work 
of art. This novel thus forms a bridge to the novels of the 
last period, which also owe their unity and symmetry in 
part to the fact that the characters, like James himself, 
view life as a series of scenes in a play, see other char- 
acters as actors or figures in a painting, and think of 
themselves as observers, actors, and creators of a drama. 
Consistently they image their consciousness of relations 
and situations, and through metaphor give form to their 
insights and feelings. 

To James, art was at once an ordering of life and an 
affirmation of the individual’s integrity. Precisely by 
selecting impressions and shaping his material did the 
artist assert his freedom and preserve his unique vision 
of reality. By endowing his central intelligence with the 
artist’s powers, James thus sought to affirm within the 
novel the freedom and integrity of his characters and to 
give form and permanence to their personal vision of life. 

Microfilm $3.65; Xerox $12.85. 282 pages. 
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Hamlet, among all of Shakespeare’s characters, has a 
unique way of speaking. His imagery always hits its mark 
unerringly and finds its place in the texture of the whole 
play. The purpose of this study has been to show how 
Hamlet’s imagery reveals his character and how it is 
related to action and theme throughout the play. I have 
shown that Hamlet’s dilemma, whether or not to involve 
himself in evil by acting upon the Ghost’s demand that he 
avenge his father’s murder by killing the King, affects the 
development of his character in a dynamic way. When we 
first see Hamlet, he is an ideal prince of the Renaissance 
tradition, trained in courtly life but close to the hearts of 
the people. He exhibits also his thoughtful interest in 
learning, as his images drawn from classical literature, 
the Bible, and the theatre show. His father’s death and 
his mother’s hasty, incestuous remarriage, coupled with 
his indecision about the advisability of believing the Ghost 
and acting upon its demand, plunge him into deep melan- 
choly. But his suffering and thinking bring him to the point 
where he can think of himself only as an instrument in 
God’s hands to punish the evil King, the author of all his 
woe. Hamlet triumphs, although tragically, when he is 
able to obey the Ghost’s command and do the will of Provi- 
dence at the same time. 

This study has been divided into six chapters. Chapter I 
is a statement and explanation of the purpose and nature of 
the study, Chapter II examines Hamlet’s nature as a Renais- 
sance prince, Chapter III presents Hamlet as a Renaissance 
scholar, Chapter IV analyzes the problem of Hamlet as a 
melancholy man of the Renaissance, Chapter V shows 
Hamlet’s development to the point of calm, stoical accept- 
ance of his fate (the god-like philosopher), and Chapter VI 
is a brief summary of the study and an evaluation of the 
play. In each major chapter, several subject matter clas- 
sifications of imagery have been examined and their appro- 
priateness to the particular aspect of Hamlet’s character 
or stage in his development then under discussion has been 
analyzed. The relationship of images to other elements of 
the play, particularly to action and theme, has been em- 
phasized wherever pertinent. 
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Byron’s poetry is more intimately linked with his life 
than that of any other major poetic figure. For that reason 
anyone entering into Byron scholarship should be aware of 
the tremendous conflicts among the biographers who seek 
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to reveal the life that is so intrinsically connected with the 
poetry. Only those parts of Byron’s life about which the 
biographers conflict have been considered in detail, but 
there are portions which must be mentioned in order to 
sustain the continuity of any account of his life. These 
portions were summarized as transitions between major 
areas of conflict. The conflicts seldom involve the facts, 
but do involve interpretations of those facts. The conflicts, 
in other words, result from varying points of view. Differ- 
ences in point of view occur from the biographers’ selection 
of details and their consequent interpretations. 

Various types of materials were consulted: major 
Byron biographies, the journals, autobiographies and 
biographies of Byron’s contemporaries, and Lady Byron 
material. The major Byron biographies constitute the 
largest part of this paper and provide some of the most 
stimulating interpretations of the paradoxical Lord Byron. 
This material seems to break chronologically into two 
groups: the Victorian biographers and those of the twen- 
tieth century. The Victorian biography lacks the vigor, 
and the realism of the twentieth-century writers, but it 
does serve to demonstrate the difference “point of view” 
can make when the biographer works over a body of factual 
material. The second type of material consulted, the 
autobiographies, journals, and memoirs of Byron’s con- 
temporaries, is frequently sketchy or incidental and 
unreliable in part. The third source, the Lady Byron 
materials, provides the most contradictory evidence. 
Dealing with these three types of material, the events of 
Byron’s life were considered in chronological order. 

In reviewing the Byron biographers I have tried to 
point out the varying points of view as I felt they emerged. 
I have also pointed out a growing skill among the biogra- 
phers in adopting scholarly techniques of investigation 
and presentation. Byron biography seemed to be heading 
in the right direction in 1883 with Jeaffreson, but the 
appearance of Lovelace’s Astarte in 1905 re-emphasized 
the Victorian biases already apparent in Byron biography 
and presented the poet as the center of a moral issue. 

New directions gradually began to emerge with Spender, 
Quennell, and Knight; however, four areas are still in 

need of additional investigation: Byron the political figure, 
Byron in Italy and in Greece, and Byron the poet. I feel 
that the themes of incest, homosexuality, and the separation 
have been overemphasized, and, in the absence of any new 
proof, must be consequently considered unresolved 
problems. 

New evidence would, of course, aid the future Byron 
biographer, but there is in existence enough published and 
unpublished material to warrant a new, more concentrated 
biography that will free Byron as a figure of drawing room 
gossip and establish him as an internationally significant 
figure whose reputation in Europe still survives. When 
this biography appears, it should stress Byron in his 
totality rather than Byron as an abnormal, romantic, or 
eccentric literary man. 

Microfilm $3.75; Xerox $13.05. 290 pages. 
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MONTAIGNE: FEUDAL ASPECTS. 
(L. C. Card No. Mic 60-3047) 


John Peter Boon, Ph.D. 
Columbia University, 1960 


The purpose of this study is to assess feudal and medi- 
eval influences on Montaigne and attempt to determine 
their import in his work. His ancestors, the Eyquems, 
were well established in Bordeaux, where they held impor- 
tant posts in the city administration. While the rise of the 
French monarchy, subsequent to the Hundred Years’ War, 
robbed the city of its independence as a feudal power, it 
left to it much of its local autonomy. Feudal sentiment 
remained strong in Bordeaux, as evidenced by the revolt 
of 1548 against royal taxation, witnessed by Montaigne, 
and related in the Essays (I, xxiv). 

Socially, Montaigne identified himself with the landed 
gentry, direct heir of the feudal tradition. As a social 
class, this group devoted its best energies to the profession 
of arms. Montaigne’s father had served in the Italian wars. 
Both father and son were elected, as men of arms, to 
Bordeaux’s mayoralty. 

Montaigne tells of his fondness for the profession of 
arms, in pursuit of which he had left Parlement, according 
to his contemporary, La Croix du Maine. No occupation 
was so pleasant as the military one, noble both in execution 
and in its cause (III, xiii). The essayist’s concept of mili- 
tary science favors hand to hand combat over use of fire- 
arms, which he considers worthless and treacherous 
weapons. War, insofar as it fosters human excellence, is 
a sport where victory ought to reward personal worth 
rather than cunning. 

Arms exerted considerable influence on the writing of 
“L’ Institution des enfants.” Unless attracted to arms, 
Montaigne’s hypothetical pupil does not qualify for instruc- 
tion. The Essays’ educational program is designed to 
educate a young nobleman, a member of the military pro- 
fession. It promotes the moral excellence (bravery, firm- 
ness, magnanimity) and physical prowess peculiar to the 
man of arms. 

As he prepared for pain and death in the early essays, 
praising the highly strung virtues that have identified him 
with Stoicism, Montaigne saw himself in the image of a 
man of arms. His changing attitude in this respect, his 
“evolution from Stoicism to Epicureanism,” seems to me 
more a matter of changing perspectives than of changing 
convictions. The younger Montaigne wrote the early essays 
while still committed to a life of action. The older man, 
sick with the kidney stone, leaving it up to youth to conquer 
the world, seeks primarily to live the remainder of his 
days in comfort. 

He arrives at a concept of “l’honnéte homme” that owes 
much to Castiglione’s Courtier, a handbook for the man of 
arms. In this work, as in the Essays, naturalness and 
versatility are cardinal virtues. Montaigne’s Socrates, a 
paragon of “commonness,” also serves as a paragon of 
courage and bravery on the battlefield. Under the unas- 
suming virtues of “l’homme privé, ” there lurks, in 
“)’honnéte homme,” a man of arms. 

Microfilm $2.80; Xerox $9.70. 215 pages. 
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LANGUAGE AND LITERATURE, 
LINGUISTICS 


THE VOWELS AND TONES OF STANDARD THAI: 
ACCOUSTICAL MEASUREMENTS AND EXPERIMENTS. 


(L. C. Card No. Mic 60-3034) 


Arthur S. Abramson, Ph.D. 
Columbia University, 1960 


An acoustic phonetic investigation has been made of the 
vowel qualities, durations, and tonal features of standard 
Thai. The general approach was twofold: (1) Physical 
measurements were made with subsequent reductions of 
the data to yield average manifestations of the features in 
question. (2) Hypotheses based on phonemic considerations 
and acoustical data were subjected to perceptual experi- 
ments involving both speech synthesis and the manipulation 
of real speech. 

The investigation was carried out within the framework 
of a phonological analysis, although this was not a major 
goal of the study or, for the most part, an outcome of the 
experiments. The phonemes comprise twenty consonants, 
nine vowels, and five tones. The syntagmatic phonology 
includes an internal open juncture and sentence intonation. 
The latter is treated tentatively in terms of two pitch 
registers and three terminal junctures. Emphatic features 
include emphatic tone and contrastive stress. 

Vowel qualities were examined through spectrographic 
measurements of formant frequencies of citation forms of 


vowels as well as a sampling of vowels in connected speech. 


The generally held premise that most of the information 
needed for the identification of vowels is contained in the 
first two formants was tested for Thai. By means of 
identification tests, Thai subjects helped in arriving ata 
set of highly intelligible synthetic vowels specifiable in 
terms of two formants only. These vowels, synthesized 
on the Haskins Laboratories Pattern Playback, were based 
initially on an informant’s average productions but were 
revised several times to minimize perceptual confusions. 
The two-formant Thai vowels accepted as best by the 
listeners showed good agreement with real speech in their 
formant-frequency values, indicating that most of the 
information on vowel quality is indeed carried by the first 
two formants. 

Thai has a phonemic contrast between single vowels 
and double vowels (geminates and vocalic clusters), with 
the latter being heard as longer than the former. Measure- 
ments of the durations of vowels indicated that double 
vowels in Thai are likely to be 2-3.5 times as long as single 
vowels in analogous environments. The hypothesis that 
relative duration, rather than certain concomitant phonic 
features, is the primary perceptual cue to the distinction 
between single and geminate vowels was tested experimen- 
tally. Pairs of words minimally distinguished by “vowel 
length” were embedded in a carrier sentence and recorded 
on magnetic tape. The duration of each geminate vowel 
was cut down in steps until it was equal to or less than the 
duration of the single vowel in the pair. Listening tests 
in which Thai subjects were asked to label the stimuli 
yielded two major results: (1) There was a distinct group- 
ing of single and geminate vowels, with a perceptual cross- 
over zone between the two groups. (2) The groups were 
clearly distinguished by duration, thus strongly supporting 
the primacy of the quantitative feature over other features 
observed. 





Measurements of the fundamental frequency patterns 
of many sets of tonally differentiated syllables yielded 
average curves for the five phonemic tones. An average 
curve was also obtained for the emphatic tone. Experi- 
ments were then run to determine the role of fundamental 
frequency patterns in the perception of the phonemic tones. 
There were three major results: (1) Thai subjects easily 
identified tones in isolated monosyllables. (2) Highly 
intelligible tones were synthesized on the Haskins Labora- 
tories Intonator with the average contours that had emerged 
from the measurements. (3) The five frequency contours 
imposed synthetically on each of five utterances minimally 
distinguished by tone overrode the effects of concomitant 
features observed in the stimuli. 

Extensive data on formant frequencies of the vowels, 
vocalic durations, and fundamental frequency patterns of 
the tones are available in charts and tables. 

Microfilm $2.85; Xerox $9.90. 220 pages. 


LANGUAGE AND LITERATURE, MODERN 


AN ANALYSIS OF THE LANGUAGE AND STYLE 
OF CERVANTES’ LAS DOS DONCELLAS AND 
EL CASAMIENTO ENGANOSO 


(L. C. Card No. Mic 60-3160) 


John Jay Allen, Ph.D. 
The University of Wisconsin, 1960 








Supervisor: Professor Mack Singleton 


This analysis is an attempt to isolate and identify more 
precisely the salient characteristics of the language of two 
of the Novelas ejemplares, to establish a factual, statistical 
basis for the common distinction drawn between the “ro- 
mantic” or “Italianate” stories and the “realistic” stories 
by comparing representatives from each group, and to 
contribute to a more exact knowledge of Cervantes’ stylistic 
and lexical predilections. It is comprised of statistical 
comparisons of the two works on two basic levels: (1) the 
word, and (2) the phrase and larger units. 

In Chapter I, the two stories are compared on the basis 
of individual words in their syntactical functions (qualifying 
adjectives, verbs, substantives, adverbs and personal 
pronouns of address). In Chapter II, comparison is made 
of the use of parallelisms, antitheses, rhetorical litany 
and “staccato” groups, anadiplosis, and other rhetorical 
devices. Chapter III shows the degree to which plot develop- 
ment, character delineation, and descriptive detail reflect 
and reinforce the results of the investigation into language 
and style. 

Undertaken with a view to the need expressed by 
Buchanan, Amezua, and Schevill and Bonilla for diction- 
aries, concordances, linguistic analyses and vocabulary 
counts of Cervantes’ works, the analysis revealed a number 
of clearly perceptible differentiating characteristics of 
language and style. Subjectivity, abstraction, emphasis of 
emotion, rhetoric, and repetition characterize Las dos 
doncellas. In El casamiento engafioso, the intensified use 
of symmetrical parallelisms and antitheses contrasts with 
the infrequency of other rhetorical devices, and the style 
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is markedly more concrete and objective. Las dos don- 
cellas shows an affinity with the language and style of — 
La Galatea. El casamiento enganoso contains several of 
the elements which have been said to characterize the 
dynamic style of Don Quixote. These facts, together with 
the results of an investigation of Cervantes’ use of puesto 
que, suggest that the composition of Las dos doncellas 
preceded that of El casamiento engafoso. 

The analysis provides a method which assures objective 
and conclusive results. The interpretations offered by 
previous critics of selected examples which are presumed 
to be representative of Cervantes’ language and style 
cannot be offered or received with the same conviction. 

The concordance which provided the basis for many 
parts of the analysis has been included, and it will be a 
useful tool for further investigation of Cervantes’ vocabu- 
lary. It will also be the beginning of a similar work ona 
larger scale. Microfilm $4.20; Xerox $14.85. 328 pages. 














FREE MAN’S RESPONSIBILITIES 
IN THE THEATRE OF JEAN-PAUL SARTRE 


(L. C. Card No. Mic 60-2746) 
Rudolph Serge Bremen, Ph.D. 
University of Pittsburgh, 1960 


Supervisor: B. W. Haseltine 


The object of this study is to bring forth Sartre’s 
insistence on the responsibilities of the free man as por- 
trayed in the following plays: Les Mouches, Huis Clos, 
Morts Sans Sépulture, La Putain Respectueuse, Les Mains 











Sales, Le Diable Et Le Bon Dieu, Kean, Nékrassov. 





attempts to show how the Sartrian concepts of conscience, 
engagement, and act, together with the characterization of 
free will and the nature of the salaud are consistently 
represented in his dramatic work. 

The summary of Sartre’s view would say that to justify 
his existence the individual must act intentionally assuming 
the foreseen consequences that would derive from it. It is 
by projecting his inner being, his conscience into an all- 
involving action that man can gain his free will. 

According to Sartre, man exists at first as an absolute 
being and, like a god, he may will anything within his 
potentialities. 

The Sartrian view is that man is what he makes of 
himself. As existence precedes his essence, man is re- 
sponsible of what he is. And as Sartre maintains in L’Etre 
Et Le Néant, man exists only in the measure in which he 
becomes reality; he realizes himself. He is none other 
than the ensemble of his acts and of his life. 

Microfilm $2.50; Xerox $5.20. 105 pages. 











THE IDEA OF COURAGE IN 
THE WORKS OF SEAN O’CASEY 


(L. C. Card No. Mic 60-3059) 


Herbert Hull Coston, Ph.D. 
Columbia University, 1960 


The evidence of Sean O’Casey’s plays and his auto- 
biographies leads one to the conclusion that his experiences 
during his forty-six years in Ireland were more meaningful 
to him than any thereafter. For in his works before 1926, 
when he went into exile, his characters are real and effect- 
ing and his themes pertinent to the problems of contem- 
porary life. Indeed, one may well feel that his greatest 
strength as an artist lies in a realistic treatment of the 
life he knew in Dublin; when in his later work he uses 
non-realistic techniques and treats subjects with which he 
is not directly familiar, his characters are often less vivid 
and his dramatic statements less forceful and concrete. 

O’Casey’s life in Dublin--his environment and family, 
his involvement with nationalist and labor movements-- 
are discussed at length in order to reveal the origins of 
his thematic ideas and the principal forces which have 
shaped his art. 

In O’Casey’s early writings the same spirit of inde- 
pendence and political idealism that is manifested in his 
later work is clearly in evidence. His articles for a union 
newspaper (the Irish Worker), his nationalist poetry, and 
most of his early plays (which were not produced) show 
that O’Casey devoted himself during this period to political 
satire and to social reform, sharpening his talents in the 
service of the nationalist and socialist ideals to which he 
had committed himself. 

Yet because the directors of the Abbey Theatre, to 
whom he submitted his first plays, would have none of his 
prophecies and pronouncements, O’Casey was forced to 
abandon the writing of political propaganda and to direct 
his attention to situations and people that he knew best-- 
those of the Dublin slums. Submerging political idealism 
in his Abbey plays (Shadow of a Gunman, Juno and the 
Paycock, and The Plough and the Stars) O’Casey expresses 
the bitterness and disgust he felt toward those who he 
believed had betrayed the nationalist dream to mediocrity 
and the ideals of labor to bourgeois self-interest, and 
affirms his own faith in the decency and courage of the 
oppressed people of the slums. 

It is suggested, however, that O’Casey’s theme of 
courage and cowardice, by which he conveys these attitudes, 
also reflects a personal preoccupation with the idea of 
courage and with a need to vindicate his own actions during 
the period of the Easter Rising and to affirm his primary 
allegiance to the working class of Dublin. 

O’Casey’s later work, including his autobiographies, is 
seen as the expression of his conflicting social and personal 
ideals. He attempts on the one hand to assert his continued 
faith in socialism and mass action and yet on the other 
proclaims the individual’s right to discover his destiny 
independent of social demands. Symbolically rehearsing 
the social committments of his youth in Ireland and his 
decision to discover a life for himself in exile, O’Casey 
confronts the young heroes of his later works with the 
moral dilemmas which he himself has faced and never 
entirely resolved. 

O’Casey’s irresolution about the problem of social 
committment has produced a certain vagueness and lack 
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of reality in much of his later works; yet in searching his 
past for assurance and identity he has again recreated, in 
his autobiographies, a vivid and exciting narrative of his 
own courageous struggle in the Dublin slums. 

Microfilm $2.75; Xerox $9.45. 209 pages. 


SAMUEL JOHNSON’S SATIRE 
(L. C. Card No. Mic 60-2811) 


Delbert Leroy Earisman, Ph.D. 
Indiana University, 1960 


Most of Samuel Johnson’s critics have pronounced his 
writings gloomily moral, excepting only a few Idler papers. 
Some, however, notably Alexander Chalmers and Sir John 
Hawkins, have cited the satire and even humor that char- 
acterizes many of the papers in the Rambler and the 
Adventurer as well as the Idler. That Johnson himself did 
not recognize his satirical bent may be attributed to the 
pejorative definition given to satire in his day, a definition 
in which he concurred. By examining the works of those 
the world has agreed to call satirists, from Horace to Pope, 
however, one recognizes Johnson’s right to be included in 
the list. 

Recognition of Johnson’s satiric technique enables a 
reader to understand more precisely the intent of many of 
his periodical papers and of Rasselas. This technique has 
several elements: (a) Johnson used a mask, or persona, 
subtly and effectively in the characters of Mr. Rambler 
and Mr. Idler; many of his epistolary essays, in addition, 
were examples of his use of the satiric mask. (b) In the 
Rambler, Adventurer, and Idler papers, Johnson has 
created a total of seventy-two Theophrastan characters. 

(c) By a narrative structure, usually involving a fall from 
some height of imaginary excess, Johnson has created 
satire that may be termed parabolic satire. This is the 
technique most used in Rasselas. (d) Johnson often accu- 
mulates parallel items so as to overwhelm the reader with 
sheer number. Items accumulated may be as long as whole 
Theophrastan characters, or simply single words. (e) John- 
son’s prose style is better suited for satire than most 
critics grant: It communicates the sense of a definite 
personality; his “hard words” lend themselves to creating 
an air of ridicule; his prose rhythm is similar to that of 
the couplet--a form admirably suited to satire--and he 
employs frequently a period designed for good satiric effect; 
he often achieves great economy and sometimes the effect 
of speed; where he is most satiric, Johnson’s prose has a 
degree of concreteness. (f) And finally, Johnson’s use of 
the Oriental Tale lends universality to his satire. 

The objects of attack are almost always susceptible to 
generalization--probably by Johnson’s design. On the 
lowest level his satire is aimed at such things as the 
annual migration to the country, fortune-hunting, or card- 
playing. Ultimately, however, his satire, as all of his 
thinking, aims at producing a resolute fidelity to the human 
condition. This implies that the human person, though 
potentially magnificent, has certain inherent limitations, 
and only sin or folly ignores either the potentiality or the 
limitations. His satires, then, attack both those whose 
unbridled imaginations lead them to misconstrue the real 
world and those who fail in some way to pay proper respect 











to the human person. Finally, therefore, Johnson is nota 
satirist as Pope or Horace were satirists. He cannot be 
defined by a form. He is a moralist, using satire only to 
attain his aims. 

Microfilm $4.00; Xerox $13.95. 309 pages. 


LITERARY TECHNIQUE AND SOCIAL TEMPER 
IN THE FICTION OF GEORGE ORWELL 


(L. C. Card No. Mic 60-3190) 


Emanuel Edrich, Ph.D. 
The University of Wisconsin, 1960 
Supervisor: Professor Ricardo Quintana 

In his fiction, Orwell seeks to reveal the dangers and 
weaknesses in society by following certain patterns re- 
garding the depiction of characters, the creation of atmos- 
phere, and the handling of satire. 

The principal character in each of Orwell’s novels may 
be described as an anti-hero -- one immediately identified 
by bitterness or disillusionment arising from a dissatisfac- 
tion with some major institution in society or with society 
as a whole, yet incapable, by virtue of ineffectuality as a 
person, of taking any useful positive action to remedy 
whatever is wrong. 

Moreover, all of Orwell’s characters lack fullness of 
realization -- a weakness due not only to the author’s 
giving primary consideration to his social message, and 
only secondary attention to character development, but 
also to his stepping into the story to lecture on some social 
malady, or to comment excessively on a particular char- 
acter, thereby preventing the action and events of the story 
from revealing personality. Thus, Orwell’s characters 
tend to be either stereotypes or “grotesques” designed to 
represent some twentieth-century social phenomenon. 

Orwell intensifies the idea that the present-day world 
is an unpleasant place by creating, in all of his novels, an 
atmosphere permeated with various manifestations of 
gloom, squalor, deprivation, disorder, and fear; and by 
populating this disagreeable setting with people who have 
lost, in varying degrees, those qualities usually conceived 
as characterizing civilized, decent, intelligent human 
beings. Orwell underlines the non-human natures of his 
characters by a profuse use of bizarre adjectives, and, 
especially, by use of the animal simile and metaphor. 

Orwell found his medium when he turned wholly to 
satire, Animal Farm and Nineteen-Eighty-Four constituting 
the proof of his coming of age as an accomplished author of 
fiction and as a satirist. There are, however, evidences in 
Orwell’s first four novels of several satiric devices, such 
as caricature, incongruity between narrative tone and 
subject, wry joke, invective, expose of the difference be- 
tween appearance and reality, irony, and following an idea 
along logical lines to an absurd extreme. However, Orwell 
fails in his first four novels to maintain any consistent 
satiric pattern, and therefore some doubt arises as to what 
extent any of his pre-1946 fiction may be labelled satirical. 

Orwell achieves satiric unity in his last two major 
works by utilizing, for Animal Farm, the beast fable, and, 
for Nineteen-Eighty-Four, the anti-utopian setting. Animal 
Farm is Orwell’s best organized work, its basic messages 
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being readily discernible because of the simple, uninter- Chapter VI examines “Flowers for Marjorie,” “Death 
rupted, matter-of-fact way in which events are described, of a Traveling Salesman,” and “The Hitch-Hikers” and 

and because of the facility with which the parallels between shows that, while these present a vision of the horror in 
the world of animals and the world of men can be recog- urban-industrial life, they do not present a simple, dichoto- 
nized. mized theme of togetherness on the land versus loneliness 

Nineteen-Eighty-Four employs several of the satiric and rootlessness away from it. 
devices found in Orwell’s earlier fiction, but especially Chapter VII compares Miss Welty’s and Carson Mc- 
makes use of the device of carrying an idea to an absurd Cullers’ treatments of the theme of loneliness and shows 
extreme -- the extremes being embodied in the horrifying that the former, unlike the latter, emphasizes the need for 
institutions of the society of the year 1984, and suggesting separateness as much as the need for relationship, avoids 
a state of being which might conceivably develop from writing parables and sermons, creates characters rather 
organizations and policies of our own day. Orwell’s unique than symbols, and nearly always controls the pathos implicit 
manipulation of this device contributes to the creation of a in her materials. 
new satiric form: the “satire in horror.” Chapter VIII concludes that Miss Welty’s work is char- 

Microfilm $4.00; Xerox $14.20. 311 pages. acterized neither by its “Southern qualities” nor by its 
“mythic sources.” It is characterized by certain themes, 
by a favorite style, and by a tragi-comic vision of life. 
The principal themes are the secrecy of inner life; the 
need for separateness; the use of sensibility in limiting 
FORM AND SUBSTANCE loneliness; the transience, mystery, and fatefulness of 
IN EUDORA WELTY life; and acceptance as a key to happiness. Her favorite 
; method is to present characters in a solid, concrete world, 
(L. C. Card No. Mic 60-3195) and then to focus on certain aspects of character or envi- 
Gordon Raymond Folsom, Ph.D. ronment so intensely that they imply their “universal” 
The University of Wisconsin, 1960 significance. The vision is tragicomic because characters, 
aware of death and of their separateness from one another, 
Supervisor: Professor Frederick J. Hoffman violate each other’s integrity to find relutionship and make 
ridiculously futile assaults on the mystery and fatefulness 

This dissertation analyzes Eudora Welty’s fiction in of life. Even the few who stand apart in awareness and 
relation to its Southern background and to the methods of acceptance are very much used to the futile and the comic. 
selected Southern writers. It demonstrates her relation- Microfilm $2.80; Xerox $9.70. 213 pages. 
ship to regionalist theory and to contemporary Southern 
writing. 

Chapter I examines some aspects of the Southern back- 
ground of Delta Wedding and shows that Miss Welty at- 
tempted to perceive her material clearly rather than praise JOHN GREENLEAF WHITTIER: 
or blame a way of life; for all its differences in mode, the PIONEER REGIONALIST AND FOLKLORIST. 

lanter’s way of life is as lonely and as fleeting as those 
evicted in “al “realistic” fiction. (L. C. Card No. Mic 60-3197) 

Chapter II examines Miss Welty’s relationship to Theodore Roosevelt Garrison, Ph.D. 
regionalism and shows that she is interested in the use of The University of Wisconsin, 1960 
place to make characters and feeling believable and to give 
the writer a point of view from which to evaluate life, but Supervisor: Professor Harry H. Clark 
that she is not a regionalist interested in distinguishing 
her place from other places. Scholarship of the past fifty years has tended to stress 

Chapter III compares The Golden Apples and portions Whittier’s role as a crusading reformer. Restoration of 
of the other books to the works of Faulkner and Warren, proper balance to his place in American literature demands 
showing how atmosphere and humor keep her characters a re-evaluation of his regional writing and of his works 
from looming to legendary proportions; how the voice of that are based on New England folklore. 
the tale-teller is used not to suggest great historical events The story of Whittier’s cultural background is primarily 
passing around and over characters, but to exploit the the story of the lower Merrimac valley. He was peculiarly 
humorous qualities of the narrators’ minds. She writes sensitive to the picturesque seventeenth-century quality of 
“phophecy” in E. M. Forster’s sense of the word, relating Essex County, with its traditional legends and its leaning 
her characters to the universe rather than to the living toward superstitious credulity. This appealed the stronger 
tradition and community of regional-agrarian theory. to Whittier because he realized its transient nature. His 

Chapter IV again compares her work to Faulkner’s and family’s having lived in Haverhill virtually since its settle- 
Warren’s and demonstrates her use of elements from ment supplied him with an extensive stock of legendary 
mythology and fairy tales to soften the violence and control lore, the first considerable body of subject matter for 
the ribaldry implicit in some of her materials. poetry that he knew well. 

Chapter V shows that, with the exception of Katherine Five men brought timely influence to bear upon him in 
Anne Porter, she is the most Southern of writers if, as his youth. Joshua Coffin confirmed his interest in local 
Warren suggests, interest in individual personality rather traditions and introduced him to the rural regionalism of 
than in broad patterns of society is a mark of Southern Robert Burns. Burns showed him how “the simple truth / 
writing; for she usually avoids even the “patterns” of Of fact and feeling” surpassed the high flown dreams thathe 
regional-agrarian theory common in other Southern fiction. had theretofore supposed to be the true province of poetry 
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and helped him to see “through all familiar things / The 
romance underlying.” Abijah W. Thayer encouraged him 
by arranging opportunities for further education and by 
urging him to write for publication. Robert Dinsmoor 
taught him that Massachusetts might serve as well for a 
rustic poet’s inspiration as Scotland. Finally, John G. C. 
Brainard set the example of making verses out of colonial 
folktales and Indian legends. 

Whittier’s early regional writings were experimental, 
but at the same time they showed an intuitive grasp of the 
nature of folklore. His Legends of New-England (1831) 
was strongly influenced by Brainard, whose Literary 
Remains he was collecting and editing at the time. He 
began a history of the town of Haverhill but abandoned it 
to B. L. Mirick, probably because of his sudden realization 
that he was a poet and no historian. Pickard’s claim that 
the book was largely Whittier’s own can not be verified 
from external evidence, but a careful examination of the 
text reveals extensive indication of his co-authorship. 

Moll Pitcher (1832) and “Mogg Megone” (1836) repre- 
sent a transitional period in which Whittier experimented 
with romantic pseudo folk stories. Although these experi- 
ments were relatively unsuccessful, they reveal the begin- 
nings of his mature use of regional legends as didactic 
media. 

From the publication of Poems (1838) Whittier’s use of 
regional and folk materials seldom varied. Ordinarily he 
retold traditional legends to show the subtle relationship 
between the past and the present, to champion the cause of 
religious and social toleration, to expound his moral and 
religious philosophy, or to pay tribute to colonial figures 
whose integrity and sense of duty elevated them in his own 
eyes to the proportions of true greatness. Through this 
fifty-year period he displayed a strong sense of local 
patriotism. In his advanced years he sometimes wrote 
nostalgic recollections of a childhood that appeared to him 
to have receded as far into the past as colonial times 
themselves. 

Whittier never ceased to be intrigued by the super- 
natural aspects of New England folklore, the principal 
themes not only of Legends of New-England but also of 
The Supernaturalism of New England (1847), his most 
important serious study of occult phenomena. He found 
these to be rooted in the otherworldliness of Puritanism, 
which had been cross-fertilized by the supernaturalism of 
the Indians. With the true reformer’s attitude, he rejoiced 
that the old credulity was dying out; but he realized that 
the complete eradication of superstitious beliefs from New 
England would make life more dull and prosaic. 

Microfilm $6.80; Xerox $24.30. 536 pages. 




















A STUDY OF FIVE 
CONTEMPORARY PSYCHOLOGICAL NOVELS 
OF ARGENTINA 


(L. C. Card No. Mic 60-3199) 
Beverly Jean Gibbs, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Eduardo Neale-Silva 


This study is one which analytically and synthetically 
describes and interprets the treatment of the primary 





stratum or cosmos in five contemporary psychological 
novels of Argentina. This world consists of three elements: 
setting, plot, and character, and these are artistically 
structured or ordered by a common aesthetic intent that 
gives meaning to the whole of each work, whose world is, 
in turn, an expression of this aesthetic purpose and total 
meaning. In each of the five novels considered, this intent 
is the portrayal of the inner reality or the personality of 
the protagonist, and the three component parts constituting 
the world of the novel reflect this intent, thereby enhancing 
the aesthetic effect of the totality, by their contribution to 
the depiction of the constructs or patterns of behavior of 
this individual. These hypotheses are demonstrated by a 
study of treatment of setting, treatment of plot, and treat- 
ment of character in José Bianco’s Las ratas (Buenos 
Aires: Sur, 1943), Ernesto Sabato’s El tiinel (Buenos 
Aires: Emecé Editores, 1952; first edition, Buenos Aires: 
Sur, 1948), Eduardo Mallea’s La sala de espera (Buenos 
Aires: Editorial Sudamericana, 1953), Estela Canto’s 
El hombre del crepusculo (Buenos Aires: Editorial Sud- 
americana, 1953), and Carlos Mazzanti’s El sustituto 
(Buenos Aires: Ediciones Botella al Mar, 1954). 
Microfilm $3.70; Xerox $13.05. 286 pages. 








THE MODERN LONG POEM: 
STUDIES IN THEMATIC FORM. 
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Supervisor: Professor Frederick J, Hoffman 


In large part rejecting traditional logical, dramatic and 
narrative forms, including epic structure and subject 
matter, the modern long poem develops a new form de- 
signed to render modern conceptions of a complex reality. 
This critical study endeavors to define the nature of this 
form by means of comparison and analysis. It examines, 
compares and evaluates five representative modern long 
poems: Eliot’s The Waste Land, Pound’s The Cantos, 
Crane’s The Bridge, Williams’ Paterson, and Eliot’s Four 
Quartets. 

Under the influence of contemporary theories of human 
nature, history, time and myth, modern poetic style empha- 
sizes the subjective dimensions of reality. The action of 
the long poem moves from the external to the internal 
world; its point of view becomes a central consciousness 
and its plot a network of associated images, symbols and 
themes. It is the thesis of this study that the basic struc- 
tural convention of the modern long poem is thematic form. 
Designed to maintain in the long poem the subjective em- 
phasis, condensation and intensity of lyric poetry, thematic 
form is a musical and discontinuous mode of large-scale 
organization based on principles of association, variation 
and recurrence. It employs forms of ironic thought (ellip- 
tical logic, discordia concours, dialectical progression), 
forms of association (stream-of-consciousness, spatial 
form), and forms of symbolism (symbolic narrative, myth, 
dream). 

From the perspective of thematic form, each poem is 
discussed in detail in order to elucidate the poem’s order, 
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estimate its completeness and judge its scope. The Waste 
Land is organized by means of thematic variations within 
the mind of Tiresias who undergoes a dream-like drama 
with analogues in myth. Although the poem succeeds in 
articulating a general mood, it is less coherent in details 
and more limited in scope than has been supposed. The 
Cantos is an “epic” of culture expressed primarily by a 
massive stream-of-consciousness that eddies through 
history in an effort to define a sane balance of values. 
Presented discontinuously, the poem’s themes are devel- 
oped by association in loose patterns of counterpoint and 
repetition. But these methods frequently break down and 
the poem is seriously damaged by incoherence and a 
distorted ideology. The structure of The Bridge is based 
on a dialectic of vision and reality embodied in a lyric 
design. Employing both symbolic narrative and an intricate 
pattern of themes drawn together in the unifying symbol of 
the Bridge, the poem achieves an essential coherence not 
usually recognized. Paterson, relying heavily on collage 
and associative monologue, develops in terms of a search 
for poetic knowledge and vital beauty in an American place. 
Its several techniques of thematic form are not employed 
with sufficient control to avoid looseness and a certain 
disintegration of material and purpose. Firmly unified by 
an enclosing myth, Four Quartets is a metaphysical poem 
in thematic form, developing a harmonious pattern of 
themes and symbols analogous to musical composition. 
Structurally, it is the most successful of the five poems 
although it is rather short and gains its harmony by means 
of a synthetic philosophy. 

The modern long poem has been a significant means of 
expression in modern literature, despite its uneven formal 
achievement and its philosophical immaturity. Although 
thematic form is susceptible to incoherence and over- 
elaboration, it is also, at its best, uniquely effective in 
rendering a complex reality. It represents an important 








and perhaps enduring contribution to the art of poetry. 
Microfilm $6.25; Xerox $22.30. 492 pages. 


THE RELIGIOUS THOUGHT OF 
JOHANN JACOB CHRISTOFFEL 
VON GRIMMELSHAUSEN 
AS EXPRESSED IN 
THE SIMPLICIANISCHE SCHRIFTEN 


(L. C. Card No. Mic 60-2824) 


James Franklin Hyde, Ph.D. 
Indiana University, 1960 


Modern scholarship has shown that the Simplicianische 
Schriften, which include the first five books of Simplicis- 
simus, the Continuatio, Springinsfeld, Courasche, Vogel- 
nest I and Vogelnest II, were conceived by Grimmelshausen 
as a unit. The oneness of these works is indicated not only 
in their formal structure, but also in their conceptual 
content. Thus, to determine the religious thought of Grim- 
melshausen, it is necessary to consider all these books as 
an entity. 

Grimmelshausen’s thought is neither determined pri- 
marily by Church dogma, nor is it mystical, although it is 
rooted in Western Mediaeval Christianity. For Grimmels- 
hausen the way to God and conversion is through experi- 











encing the world to its fullest and thereby realizing that 
without God it has no meaning. This produces asceticism 
and an eventual turning to God. From this latter point the 
convert progresses to remembrance of former sins, con- 
trition, confession, absolution, and finally to a return to 

the world in the service of his fellow men. In this approach 
to conversion Grimmelshausen achieves a kind of synthesis 
of the world and God similar to that found in Pascal, St. 
Augustine, Luther and St. Francis of Assisi. 

In his view of the world, sin, and the devil, and man, 
Grimmelshausen follows general-Christian theology, 
although his thought about man’s reason exhibits a definite 
influence from Pascal, whose Pensées and Lettres pro- 
vinciales he most likely read. To help express his thought, 
Grimmelshausen makes use of symbolism and allegory, 
which are used to get across his ideas to the reader who 
might have missed them, were the latter literary devices 
not present. Although the tree allegory is a bitter picture 
of the political situation present during the Thirty Years’ 
War, and the Jupiter allegory a spoof of the materialis- 
tically oriented pseudo-Christian utopias, the trip to the 
Mummelsee presents, in kernel form, Grimmelshausen’s 
religious thought symbolized by the stone of many colors 
which Simplicissimus loses. These three allegories plus 
two later ones in the Continuatio show a progression of 
ideas from the practical and earthly to the theoretical and 
prepare for the moment of Simplicissimus’ conversion on 
the desert island. Throughout the various books Grimmels- 
hausen also presents us with various clear symbols which 
have the functions of highlighting, repeating, or clarifying 
certain ideas. 

Even though the later works indicate an increasing 
tendency toward Roman Catholic externals, and Grimmels- 
hausen’s ideas on conversion are Roman Catholic, he is 
not a propagandist for any particular faith as such. The 
works concentrate on the most important aspect of their 
conceptual structure--the way to conversion to God. It is 
the latter emphasis and Grimmelshausen’s Lutheran 
childhood which most likely account for the lack of polemics, 
even though he was a Catholic from the date of his marriage 
to the end of his life. 

Grimmelshausen’s religious thought is the basic system 
of ideas from which the series of novels, the Simplicia- 
nische Schriften grew. None of the various aspects of the 
novel, including style, can be discussed without taking into 
account this most fundamental substructure. 

Microfilm $2.95; Xerox $10.35. 227 pages. 
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Explication of the major works of Henry Adams requires 
attention to symbol (something concrete representing an 
idea) and myth (a system of ideas given some symbolic 
expression). 

In Adams’ work two primary myths appear. Until 1891 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





624 LANGUAGE AND LITERATURE 





Adams was concerned (except in Esther) with criticizing 
the “American dream.” This asserts that Nature is 
beneficent, man is naturally good, with a will free and 
efficacious, and democracy is uniquely harmonious with 
the nature of man and reality. But Albert Gallatin is 
“disappointed” in “the virtue of mankind,” while in his 
biography and in the History “circumstances” prove 
“stronger ... than men.” Democracy demonstrates that 
democratic government is “nothing more than government 
of any other kind.” 

The Gallatin’s and History’s presentation of documents 
connected by interpretation limits personal expression and 
hence the use of symbolism. In the History the method is 
less pervasive; symbols--flag and ocean, steamboat and 
schooner--occasionally appear. In the novel, Democracy, 
however, an important part of the expression is the con- 
trast between George Washington and his Mount Vernon, 
symbols of democracy’s purity at its founding, versus 
Senator Ratcliffe and contemporary Washington, D.C., 
symbols of democracy’s present corruption. 

Disillusionment with democracy led Adams to formulate 
the myth which appears in his work after 1891 (and in 
Esther). This received rational expression as the Dynamic 
Theory of History, which asserts that human life and his- 
tory oscillate between tendencies toward unity and chaos, 
but move ultimately toward chaos and death. In the Educa- 
tion Adams seeks to explain “the Fall” and finds it the 
essential process of all existence. He becomes Everyman, 
his life, a microcosm of human history, moving from the 
child’s perception of reality as unity to the twentieth- 
century old man’s realization that reality is chaos. In the 
Chartres, Adams, as an old man, nostalgically describes 
the beauty of the last period dominated by the child’s 
perception--the Middle Ages--and contrasts it with the 
twentieth century. 

The myth says that man, apprehending reality through 
feeling and reason, expresses it in symbolic art and 
technology. In Esther the heroine’s feeling for the main 
symbol has more validity than any rational expression of 
its truth. In the Chartres and the Education, the incidents, 
people, things, and even ideas have a pervasive symbolic 
reference to the Dynamic Theory. Thus, the description 
of the death of Adams’ sister in the Education is a vivid 
image of tc Fall’s tragic significance for humanity. This 
scene is a personal counterpart of the description in the 
Chartres of the historical death of the Virgin, “last” and 
“sreatest” of the woman goddesses, man’s ultimate sym- 
bols for his sense of reality as unity. 

In the whole body of Adams’ work three symbols recur 
most frequently. Life and history viewed as a drama and 
as a mechanical process suggest, respectively, the effica- 
ciousness versus the helplessness of man. The mechanical 
analogy proves valid, though the drama, used deliberately 
as an illusory analogy, is the ultimate image of Chartres. 
The images associating man as a swimmer or boat with 
water, symbol of reality, initially show him charting his 
own course, but eventually--especially as the ultimate 
imagery of the Education--portray him “adrift on a sensual 
raft in. ..a supersensual chaos.” 

In later life Adams often despairs or takes perverse 
delight in man’s helplessness. When he does protest, 
however, he asserts the supreme value to man of society, 
the State and Family, the greatest creations of man’s sense 
of unity, his primary bulwarks against chaos. Again, the 
symbol’s combination of emotion and idea is essential to 











his attempt, through his art, to move his readers pro- 
foundly and permanently. 
Microfilm $7.75; Xerox $27.70. 612 pages. 
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University of Maryland, 1960 


Supervisor: Assistant Professor Leonard Lutwack 


This thesis seeks to provide further material for a 
comprehensive treatment of the genre of the American 
essay by intensive study of the American familiar essay, 
with particular attention to the essay in American periodi- 
cals, during a critical time in its development, the period 
1815-1835. Towards that end, it gathers representative 
selections for each year of the era from the four major 
sources for the essay: magazines, especially general and 
literary ones; newspapers; annuals, and, beginning in the 
middle of the era, gift books; and separately published 
volumes by single authors or groups of authors. These 
essays, together with some from other, minor, sources, 
are organized into groups demonstrating literary influ- 
ences, currents of emphasis, and authors’ treatments, 
with the over-all organization roughly chronological. 

At the beginning of the era, American familiar essay- 
ists, led by a fervid nationalism into an acute social aware- 
ness, turned for subject matter to an examination of the 
customs and manners of their society. For literary models 
they retained the reliable Spectator, which had begun its 
reign over the American essay in the time of Franklin’s 
youth, had prospered throughout the eighteenth century as 
American periodicals were established in Eastern Sea- 
board cities, and had most recently demonstrated its 
undiminished influence in the mature work of Joseph Dennie 
and the first published writings of Washington Irving. The 
Spectator’s subjects, literary devices, and point of view 
perfectly suited the new generation of magazinists, who 
held the puritan view that literature should instruct as 
well as amuse. 

The appearance of the Sketch Book in 1819-1820, how- 
ever, sounded the knell of the Addisonian essay in America, 
for although hundreds of anonymous “Spectators” continued 
throughout the era to edify as well as to entertain, a new 
group of essayists accepted Irving’s invitation to don the 
“holiday attire” of a more personal kind of essay. Readers 
responded as warmly, and the immediate cisatlantic suc- 
cess of the Sketch Book moved American editors, notably 
George Morris of the New-York Mirror, to adopt Irving 
as the dean of American letters and his essays as the 
touchstone of literary quality. 

But some complained that the Sketch Book had more to 
say about things English than about things American, and 
that its author was spending his time abroad instead of at 
home where he belonged. Welcome, then, to the nationalists, 
was a new coterie of nature essayists who could focus their 
attention on American natural beauty. 

Welcome, too, in the closing years of the era, was a 
new voice from England. Introduced to American essayists 
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and readers by a disgruntled editor of the New York 
Minerva, Elia was as enthusiastically adopted by the New- 
England Magazine and, paradoxically, by the Knicker- 
bocker, as Irving had been by the New-York Mirror and 
the American Athenaeum, so that by 1835, Lamb’s own 
essays and others that reflected his influence were being 
regularly printed in many an American magazine. 

For the familiar essay, the era was an important one. 
It secured the position of the American periodical press, 
which in turn fostered the growth not only of the essay but 
also of poetry and the short story. It witnessed significant 
development in the essay as the genre gradually shook off 
the hampering Spectator tradition of objective social criti- 
cism and moved toward the subjective, familiar form of 
good talk put to paper. And it produced America’s premier 
essayist, who was at the same time the first internationally 
famous American man of letters. 

Microfilm $5.20; Xerox $18.25. 405 pages. 
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An examination of nine Old English elegiac poems: 
Deor, The Husband’s Message (including Riddle 60), 
Resignation, The Riming Poem, The Ruin, The Seafarer, 
The Wanderer, The Wife’s Lament, Wulf and Eadwacer, 
and two Beowulf passages: 11. 2231-70 (Beowulf I) and 











11. 2444-62 (Beowulf II), was made, according to principles 
applied to the study of oral poetry, in order to determine 
whether these elegiac poems exhibited the oral-formulaic 
structure characteristic of Anglo-Saxon narrative poetry. 
The analysis revealed that the elegies are heavily formu- 
laic: that 422 of the 1412 verses (three in every ten) are 
formulas, semantic units found under the same metric and 
alliterative conditions more than once in Old English 
poetry. More than five of every ten verses are formulaic: 
they are themselves formulas, members of clearly-defined 
formulaic systems, or are both formulas and parts of 
systems. 

Of the poems considered only The Riming Poem seemed 
to stand outside the formulaic tradition. But an examina- 
tion of the syntax of the individual verses of all the poems 
(largely a study of the classes and relative positions of the 
words under primary stress in any given verse) revealed 
that The Riming Poem is very much within the tradition 
insofar as its verses assume the sub-semantic shapes at 
the basis of all verses, formulaic or non-formulaic. Be- 
cause of the regular way this non-formulaic poem fits into 
the grammatical patterns of the formulaic tradition, it is 
concluded that verses not demonstrably formulaic are not 
necessarily formulas unsupported because of the limited 
amount of Old English poetry available for analysis. 
Rather it is taken as an indication that the Old English 
poet seeking to work in the alliterative tradition was forced, 
by the requirements of stress distribution and alliteration, 
to measure out his words according to the established 











patterns. In this way the Anglo-Saxon poet, composing 
during the transitional period when both oral and lettered 
poetry were in existence, could use the traditional formulas 
when they suited his needs or write formula-like verses, 
based on the common patterns, when the tradition failed. 
Syntactic patterns are, therefore, the basis upon which 
formulaic poetry is founded and maintained. 

Finally, an analysis of the relationship between theme 
and formula in the elegies showed that the handling of 
content together with the poet’s ability to make formula- 
like verses is the source of the artistry of formulaic poetry. 
Since a specific theme does not demand the presence of 
specific formulas, the poet is free to put the formulas 
together and to embellish as he sees fit. And he is free to 
build anew when the common formulaic tradition is found 
wanting. In these factors lies the merit or shortcomings 
of the individual poem, 

An appendix contains all the texts examined together 
with the evidence supporting their formulaic structure. 
This is followed by specimen semantic and syntactic paral- 
lels from Old Saxon, Old High German, and Old Norse 
alliterative poetry. 

Microfilm $3.80; Xerox $13.30. 294 pages. 
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Fletcher’s use of Cervantes’ works was first recognized 
by Gerrard Langbaine in 1691, sixty-six years after the 
dramatist’s death; and, though much discussion has since 
followed, the subject has not been fully and accurately 
discussed. His indebtedness to the Spaniard has been 
traced in this investigation through a total of seventeen 
plays. It appears that Fletcher appropriated his material 
chiefly through translations. Though he knew Spanish, his 
knowledge was not sufficient to permit him to read with 
facility in the original. 

Of Cervantes’ works, Fletcher drew most abundantly 
from the Novelas Ejemplares, using six of the twelve to 
write eight plays. He borrowed plots from La Senora 
Cornelia, Las Dos Doncellas, and El Casamiento Engafioso 
for The Chances, Love’s Pilgrimage, and Rule a Wife and 
Have a Wife. He also appropriated episodes from La [lustre 
Fregona and La Fuerza de la Sangre for The Fair Maid of 


























Ilustre Fregona contributed to the subject matter of the 
Beggar’s Bush as do others from El Amante Liberal to 
that of A Very Woman and The Scornful Lady. 

In his search for dramatic material, the playwright 
ranged most widely and indiscriminately through Don 
Quijote. He took from it substance to help him write seven 
plays. The Coxcomb is based on the story of the Curioso 
Impertinent. The History of Cardenio, later produced by 
Lewis Theobald as The Double Falsehood, is based on the 
story of Cardenio that extends episodically over one hundred 


























The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





626 


LANGUAGE AND LITERATURE 





and fifty pages. The Knight of the Burning Pestle borrows 
a number of unrelated episodes chosen at random through- 
out this work. The Double Marriage and The Prophetess 
contain scenes from Sancho’s governing the Island of 
Barataria. The Pilgrim, the seventh play, has a brief 
incident from a barber’s tale of a madman who imagined 
himself to be Neptune. 

Persiles y Sigismunda, another storehouse of plots and 
incidents, provided the plot for The Custom of the Country. 
It also suggested scenes for A Wife for a Month and The 


























influenced by similar suggestions from El Casamiento 
Engafioso and La Comedia Entretendia. 

Fletcher went to Cervantes’ works chiefly for plots and 
episodes of suspense, intrigue, surprise, and humor. 
Though he drew extensively from the Spaniard, his dramatic 
method was never strongly influenced by his borrowings. 
In fact, he displayed great freedom in adapting them. He 
developed minor incidents or plots into major ones. He 
made over characters that he chose to use either to tie 
together double plots or to increase stage traffic and 
action. In variably he introduced lewd scenes and obscene 
passages to satisfy the base tastes of his audience. His 
own inventiveness generally supplied the surprise, humor, 
or intrigue that his borrowings lacked. Contrary to Cer- 
vantes’ principle, Fletcher, devoted to method, sacrificed 
sound development for suspense and laughter. 

Microfilm $3.95; Xerox $13.75. 305 pages. 
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An analysis of Henry James’s literary vocabulary, or 
a representative selection from it, should prove to have 
a basic application in the study of his art and the interpre- 
tation of his late work. The assumption is that literary 
criticism as a whole, and especially in the case of a writer 
like James, can benefit from a greater attention to lin- 
guistic matters. These are, specifically, an awareness of 
the word as word, and thus of the degree to which words, 
rather than the things they signify, form the art of the 
novel; the relation of a writer’s literary vocabulary to his 
speech and that of his time, and to the literary vocabularies 
of his time; and the problem of language as an artistic 
medium, which involves speech as characterization, and, 
most broadly, the representation of reality in the novel. 

Chapter I outlines the purpose and method of the novel 
in relation to its language, and gives a synopsis of James’s 
ideas in linguistic theory and practice. Chapter II is a 
discussion and short glossary of what I call “Quintessential 
Words” in James: those words to which he gave a special 
use and extension of meaning, to the extent that they devel- 
oped a thematic importance in his late work. Those con- 
sidered most important are: “abyss,” “clever,” *con- 





sciousness,” “intensity,” “note,” “pitch,” “the real thing,” 
“sacred,” “sensibility,” “throb,” “tone,” “type,” “vibra- 
tion,” and “vulgar.” Uses of these words in other writers 
are cited for comparison and to establish possible sources, 
in some cases, for James’s special meanings. While his 
use of these words separated his work from common speech, 
it enabled him to develop a particularly effective extension 
of association and emotive suggestion, and thus to get more 
from language. 

Chapter III gives a selective but precise picture of the 
development of James’s literary vocabulary, by means of 
100 page word counts from The Portrait of a Lady and 
The Golden Bowl. At the time of the former James’s 
ianguage emerged as a finished literary tool; with the 
latter it reached the culmination of its development; and 
the word count, besides being of general use to scholars, 
offers statistical evidence as to its loss of concreteness, 
physicality, and derivative elements, its increased hyper- 
bole and English slang, and its move away from the terms 
of conventional emotive reference. 

Chapter IV lists and discusses revisions from The 
Portrait of a Lady, The American, and The Turn of the 
Screw; not as plot or character changes, but as vocabulary 
items in competition with each other. The findings supple- 
ment those of Chapter III, and show a greater attention to 
words themselves; an increase in poetic devices, profuse- 
ness, and obfuscation; a reduction of dialect other than 
James’s own; heightened emotive reference; and, syn- 
tactically, a slower tempo. 

Chapter V, the last, contains contextual analysis of the 
language of Crapy Cornelia, A Round of Visits, The Turn 
of the Screw, and The Golden Bowl. It treats the key word 
and echo word elements in dialogue, and the role of James’s 
language in the representation of reality. 

Microfilm $7.50; Xerox $26.55. 589 pages. 
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A history of the reputation of The Triumph of Life shows 
that the poem, although receiving considerable attention 
upon publication, soon fell into disrepute with Shelley’s 
friends and enemies alike and was ignored until 1870. After 
Rossetti’s and Forman’s editions of Shelley’s poetry, in- 
terest in textual problems stimulated a wave of enthusiasm 
for the poem that crested in the publications of adherents 
of the Shelley Society. A later surge of interest produced 
in 1914 the two most important studies of The Triumph, 
but it was not until Eliot’s endorsement of it in 1933 that 
critics generally recognized it as a great poem. Since that 
time its reputation has been more secure than that of any 
other major poem by Shelley. 

Part II presents a new text of The Triumph based on 
(a microfilm of) the Bodleian manuscript, which was last 
used systematically in 1839 by Mary Shelley. Substantive 
corrections are supplied in more than forty lines; complete 
variant readings are recorded from eleven principal edi- 
tions; textual notes provide a page-by-page description 
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of the manuscript, as well as cancelled readings of critical 
interest. 

Part III contains variorum critical commentary, first 
on such general topics as the theme and metrics of The 
Triumph and then on individual lines and passages. Every 
distinct idea that might be helpful to an understanding of 
the poem and normative judgments representative of dif- 
ferent schools of criticism are recorded here. 

Part IV is an original critical study of The Triumph 
and an examination of Shelley’s final philosophic position. 
An introductory essay sketches the ethical, epistemological, 
and ontological problems faced by Shelley and his develop- 
ment of terrestrial and celestial patterns of poetic sym- 
bolism. Shelley relatively early in his career lost his 
ability to see a correspondence between man’s moral 
aspirations and the operations of external nature, but his 
sceptical epistemology, a legacy of Hume and Drummond, 
permitted him to view this apparent disparity as an illusion 
resulting from the limitations of man’s cognitive faculties. 
Shelley’s attitude toward the terrestrial phenomena glori- 
fied in Ode to the West Wind and The Cloud changed dras- 
tically; by the end of his career, he had completely disas- 
sociated man’s destiny from the terrestrial symbols. He 
used instead the sun, moon, and evening star to symbolize 
human faculties and he employed the distinction between 
these bodies as they would appear beyond the earth’s 
atmosphere and their light as it appears diffused and 
refracted by that enveloping haze to symbolize the imper- 
fections of human cognition. 

Once one understands Shelley’s attitude toward the 
terrestrial symbols of leaf, wave, cloud, dew, and rainbow 
and recognizes his distinction between the sun itself and 
the diffused sunlight seen on earth, most of the interpretive 
problems in The Triumph of Life can be solved. The 
ambiguous nature of the “shape all light” is, for instance, 
harmonized through an understanding of her relationship 
to terrestrial nature and to the light of the sun. Botha 
close reading of the poem and examination of the manu- 
script indicate that Shelley had the over-all structure 
clearly in mind when he began the poem and that each 
image has a definite meaning. 

Shelley is a tough-minded moralist who accepted the 
scientific and philosophical advances of his day without 
forsaking his ethical ideals. Although he saw clearly the 
dark places of the human soul and the amorality of nature, 
he maintained hope for the amelioration of humanity, and 
he devoted his fortune, art, and life to that end. 

Microfilm $5.50; Xerox $19.35. 429 pages. 











THE NEVER-ENDING MEDITATION: 
A STUDY OF MYTH METAPHOR AND 
THE POETRY OF ORDER IN 
THE WORKS OF WALLACE STEVENS. 


(L. C. Card No. Mic 60-3256) 
Joseph Neill Riddel, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Frederick J. Hoffman 


Poetry for Wallace Stevens is the expression of man’s 
most urgent need, his innate “rage for order.” Stevens is 





a professed romantic, but he denies the fundamental meta- 
physics of romanticism, the transcendental world which 
resolves all contradictions. His basic critical terms, 
imagination and reality, become through repetition a meta- 
phor or paradigm for both poetry and man’s every possible 
experience in the temporal world. Stevens’ poetry follows 
the quest of post-Cartesian thought to find a resolution to 
the rational cleavage of subjective and objective reality. 
Though he modifies the Cartesian dichotomy to suit his 
own empirical experience, he considers imagination and 
reality essentially analogous to self and world, and suggests 
that the motivations of poetry are the desires of the self to 
achieve harmonious balance with its world, or otherness. 
The tensions of imagination and reality produce poetry 
which is formally analogous to myth as a concrete expres- 
sion of man’s struggle to define his world and his relation 
to it. Poetry is an imaginative manifestation similar to 
old religious forms, before religion deserted its authentic 
expression of life and turned, in Christianity, to tran- 
scendent realms. 

Stevens, like Santayana whose sensibility he shared, 
viewed man’s place in a naturalistic cosmos with a double 
awareness. Though man aspired to reconcile his separation 
both from the world and from perfection, he was committed 
to the material which was his truth and sustenance. The 
imagination, a unique human power, though it could not 
transcend the material world, could create a spiritual life 
in that world. The imagination, like light, did not effect a 
metaphysical addition to nature, but discovered unities, 
resemblances, and correspondences--structures of order-- 
there. The reality pole of Stevens’ aesthetic is a notable 
qualification of his sympathies with romanticism and the 
metaphysics of French symbolism. 

Reality had a complex of meanings for Stevens, from 
pure sensation to abstract idea. Imagination-reality is 
basically a descriptive metaphor; Stevens adhered closely 
to the polarity in his conception of poetry as the product of 
a total self bringing its attentions to bear on something 
outside itself, and creating in poetry an ordered construct 
of that experience. It was a religious act, the poem as a 
moment of order: both a ritualistic gesture and a new 
ontological reality. 

An extensive treatment of the poetry from Harmonium 
to The Rock indicates that although his aesthetic did not 
change, the quality of the poetry changed with the shifting 
tensions and with the nature of the reality addressed. 
Harmonium expresses both the pleasures and pains of 
living in a physical world which satisfies, but which con- 
tinually reminds one that physical pleasures depend on 
consciousness of death. Poetry is the formalized expres- 
sion of the many possible imaginative experiences available 
in an effusively sensual world. In the 1930's the reality 
changed; so did Stevens’ poetry. Uncommitted politically, 
he found contending ideologies and social chaos realities 
against which he could measure his aesthetic, and poetry 
became the “subject of the poem” as he promoted his own 
poetic as “truth” in opposition to the falsifications of 
prevailing ideologies, beliefs, dogmas. 

From the transitional poetry of Parts of a World to 
“Notes Toward a Supreme Fiction” into his last years, 
there is a gradual internalizing of reality as ideas, memo- 
ries, and reflections become a viable subject matter for a 
contemplative poetry. The tension between imagination 
and reality is realized in his meditations on abstractions, 
most seriously the subject of poetry itself, which fulfills 
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Stevens’ aphorism: “When one is young everything is 
physical; when one is old everything is psychic.” The 
secular imagination, playing on various realities, creates 
moments of order in poems that are what man has to fend 
against the chaos of a world without a center. 

Microfilm $7.15; Xerox $25.45. 564 pages. 


LE DIT DE GUILLAUME D’ANGLETERRE— 
A CRITICAL EDITION. 


(L. C. Card No. Mic 60-2836) 


Howard Stephen Robertson, Ph.D. 
Indiana University, 1960 


The basic legend of William of England concerns a man 
of wealth and power who voluntarily goes into exile at the 
behest of God. Much misfortune, including separation 
from wife and family, ensues. Finally, all are re-united 
and restored to their rightful station when the prescribed 
period of exile has passed. The legend in this form has 
passed to us from ancient eastern sources and exists in 
sixteen medieval versions, four of which assign to the hero 
the name and title of William, King of England. 

The best known of these versions is the romance of 
Guillaume d’Angleterre, widely attributed to Chrétien de 
Troyes. The present dissertation is a critical edition of 
the only other French version of the legend, the Dit de 
Guillaume d’Angleterre, extant in two manuscripts: 
British Museum additional 15606 and Bibliothéque Nationale 
fonds francais 24432. 

Linguistic study indicates that the Dit was composed in 
the Paris region during the last half of the thirteenth 
century. The London manuscript was copied by a not very 
skillful Burgundian scribe during the first half of the fol- 
lowing century. The Paris manuscript, however, is a more 
correct production dating from the second quarter of the 
fourteenth century at the very latest by a scribe whose 
dialect was the same as that of the author. A collation of 
the two manuscripts leads to the conclusion that one or 
more versions intervened between them and their common 
source. r 

The main importance of the Dit is the light it casts on 
the composition of Chrétien’s Guillaume d’ Angleterre. 
Significant in this respect are the two Spanish versions: 
the Estoria del rey Guillelme, which may well be a direct 
translation of a manuscript of the Chrétien Guillaume, and 
the Chronica del rey don Guillermo de Yngleterra which 
exists only in a sixteenth-century manuscript. A com- 
parison of these versions leads to interesting, though 
speculatory, conclusions. 

First, while the Estoria and Chrétien’s Guillaume 
d’Angleterre resemble each other closely, the existing 
discrepancies lead one to believe that the extant manu- 
scripts of Chrétien’s Guillaume may be quite different 
from his own original version. Secondly, the wide differ- 
ences between Chrétien’s Guillaume and the Chronica 
indicate that at least two different versions of the legend 
of William of England may have existed, possibly in written 
form, before the author of the Chronica and Chrétien com- 
posed their works. This is the only shred of evidence for 
the existence of the estoire which Chrétien claims as a 
source and which would explain the difference between his 
Guillaume and his other, more original work. 




















The Dit itself is a shorter version of the Chrétien 
story, written as an entertainment for a strictly bourgeois 
audience whose patience would have been exhausted by 
Chrétien’s longer, courtly poem. It is impossible to say 
whether the Dit was taken directly from Chrétien. Contrary, 
however, to the opinion expressed by Foerster, the Dit is 
a suspenseful and interesting, if moralizing, tale, well con- 
structed by its author to hold the attention of the audience. 

Microfilm $2.50; Xerox $5.80. 118 pages. 


THE UNFOLDING MAGNOLIA: 
A LITERARY HISTORY OF MISSISSIPPI UNTIL 1876. 


(L. C. Card No. Mic 60-2733) 


Thomas Luther Robertson, Jr., Ph.D. 
Vanderbilt University, 1960 


Supervisor: Professor Randall Stewart 


Mississippi literature was not entirely a product of the 
Southern tradition--if, by the “Southern tradition,” is meant 
the motives and beliefs which actuated writers of the 
Southern seaboard states in the early part of the nineteenth 
century. Viewed as a whole, the literature of Mississippi 
at any period must be considered as an expression of the 
thoughts, needs, and convictions of the state’s people, 
rather than as a conscious adherence to a code applied 
from outside. Although the main body of these thoughts, 
needs, and convictions have been Southern, the cultural 
heritage of the state owes much to early immigrants from 
the North and from foreign countries. The culture of 
nineteenth-century Mississippi was eclectic, deriving many 
things from the states of the Old South, and modifying them 
according to ideas and practices derived from foreign and 
Northern immigrants--and, in turn, modifying conceptions 
derived from both these sources according to conditions 
imposed by the frontier region itself. 

This eclectic tendency was active in literature. Printing 
was introduced into the state by Andrew Marschalk of New 
York, whose first published book was by John Henderson, 

a Scottish immigrant, while one of the promising young 
poets of the turn of the nineteenth century was Andrew 
Haslett from Baltimore. Until the 1830’s, the major part 
of Mississippi writing consisted of devotional or practical 
writing, or of ephemeral compositions suitable to a frontier 
society. The emphasis on the practical proved disastrous 
to such belletristic pioneers as Henry Vose. 

During the 1840’s and 1850’s, the state developed an 
appreciable literary effort, founded on an expanding cotton 
economy. An outstanding writer was Joseph Holt Ingraham, 
who, after a long series of cheap thrillers, wrote religious 
novels of lasting merit and became an apologist for slavery. 
Eliza Ann Dupuy wrote a number of romantic novels, and 
contributions toward the development of frontier humor 
were made by Joseph Glover Baldwin, James Beckham Cobb, 
and Henry Clay Lewis. Each of these contributed toward a 
typically Mississippian cast of thought. Meanwhile, the 
state produced leaders in the slavery controversy, including 
Matthew Estes, Henry Hughes, Dr. James Peacocke, and 
E. N. Elliott. 

During the Civil War, the voices of Unionist refugees, 
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of whom John H. Aughey and F. A. P. Barnard were the 
most vocal, were the main ones which reached the North 
from Mississippi. Sarah Ann Dorsey, whose Agnes pro- 
vided a model for Southern women during the war, was the 
only leading Mississippi writer to publish fiction written 
from a Southern viewpoint during the period. Jefferson 
Davis provided an example of political thinking on a high 
level, and religious leaders like Richard Abbey (a pioneer 
in ecumenical thinking) were busy with the extra work 
brought on by the war. 

The state’s writers, during Reconstruction, showed 
three attitudes toward the state’s relation with the nation 
as a whole--defiance, as in the verse of Newton Berryhill, 
who saw the South welded into a nation by the vengeance of 
the North; accommodation, as in the pleas of J. F. H. 
Claiborne for a reunited nation; and reminiscent longing, 
as in John Saunders Holt’s vision of the pre-war South as 
the land of a Golden Age. Although the work of the young 
writers active at the end of the Reconstruction period-- 
“Pearl Rivers,” Sherwood Bonner and Irwin Russell-- 
cannot be classified according to any of these attitudes, 
all three of these ways of thinking have continued in the 
subsequent history of Mississippi literature. 

Microfilm $4.20; Xerox $14.85. 326 pages. 


LE LIVRE DU ROY RAMBAUX DE FRISE: 
A CRITICAL EDITION. 


(L. C. Card No. Mic 60-2840) 


Barbara Nelson Sargent, Ph.D. 
Indiana University, 1960 


This undertaking consists of two parts: a transcription 
of Arsenal MS 3150, hitherto unedited, and an introduction 
with notes and glossary. 

The text is an anonymous prose romance of the fifteenth 
century, with miniatures, ornamental capitals, and music. 
The single extant manuscript appears to have been copied 
for Pierre de Beaujeu, duc de Bourbon, although the identi- 
fication of the much-worn coat of arms in the first minia- 
ture, attributed to him by Henry Martin in his catalogue of 
Arsenal manuscripts, is not positive. Many characteristics 
of the romance and the manuscript suggest a Burgundian 
origin: the illuminations, certain phonological, morpho- 
logical, and orthographical details, and the treatment of a 
theme (the kingdom of Frisia) popular at the Burgundian 
court in the fifteenth century. 

References to Frisia are not infrequent in earlier 
French literature; but as they appear here they are devel- 
oped at unusual length, with place names and descriptions 
of topography reminiscent of Jean d’Outremeuse and Gilles 
le Bouvier. In this respect the romance marks a stage in 
the development of geographical realism in literature. As 
for Rambaux of Frisia, he is one of the stock figures of 


the chansons de geste. He plays a minor réle in the Chanson 





de Roland, Aye d’Avignon, Gaufrey, Ogier de Danemarche, 
and many others. Gaston Paris and Paul Aebischer postu- 
late the existence of an epic, now lost, of which Rambaux 
(Rembalt, Raimbaud) was the main character, a hypothesis 
that seems convincing in the light of the frequency and 
casual nature of the reference to him. The continuing 
popularity of the chansons de geste, plus the stimulation 











of interest in the “kingdom” of Frisia because of Bur- 
gundian political ambitions, probably account for the ap- 
pearance in the fifteenth century of a work of fiction 
centered about Rambaux of Frisia. 

There is a marked difference between the Rambaux of 
the romance and his epic predecessor. Whereas the latter, 
like other epic heroes, is a redoubtable warrior, the former 
is a wise but feeble old man no longer able to bear arms-- 
decidedly not the stuff that medieval protagonists are made 
of. The true main character is Othon, an invincible Spanish 
knight-errant who becomes Rambaux’s successor. Thus 
the romance portrays not one but two kings of Frisia, both 
endowed with every moral perfection--a politic invention 
if the author was attempting to win patronage at the Bur- 
gundian court. It is not a roman d’aventure but a didactic 
tale expressed in learned language. 

Microfilm $2.50; Xerox $6.20. 129 pages. 





TECHNIQUE AND FORM IN 
THE NOVELS OF GRAHAM GREENE 


(L. C. Card No. Mic 60-3267) 


Audrey Nelson Slate, Ph.D. 
The University of Wisconsin, 1960 
Supervisor: Professor Paul L. Wiley 

Although he has not been neglected by critics who are 
interested in his religious themes, Graham Greene, whose 
career as a novelist began in 1929, has received too little 
attention for his technical achievements. While both his 
superior storytelling abilities and his religious subject 
matter have received consideration, critics have failed to 
see a connection between the two. It is in his combination 
of the thriller (simply, a genre in which suspense is the 
principal device) with serious subject matter that his 
unique talents lie. This study calls his novels after Brighton 
Rock (1938) “religious thrillers” and attempts to show —- 
through a detailed analysis of his technique how this form 
developed. 

Because it views him as working primarily in the tradi- 
tion of Conrad, Ford and James, this study examines 
Greene’s methods through techniques important to the 
objective, fully-rendered novel: through point of view and 
management of time. Before observing how these operate, 
however, one must see that his style was altered signifi- 
cantly by the cinema in the early 1930’s. Greene’s first 
novels, in imitation of Conrad’s later style, were burdened 
with ornate language and overelaborate symbolism. When, 
in 1932, he turned to contemporary life and projected it in 
short scenes with little transition in the manner of a film, 
he began to emerge as a writer of distinction. The role 
the cinema plays in his work must be seen first in order 
to understand his choice of the thriller for conveying his 
subject matter. In addition, this study seeks to show that 
examination of Greene’s imagery and his symbolic approach 
in general is necessary in order to understand how he 
transformed the thriller into a significant vehicle for 
serious events. Finally, it must be noted that Greene while 
under the influence of Mauriac, worked outside the Jamesian 
tradition, particularly in the idea that the author has the 
right to commentor intrude on the action. From this notion 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





630 LANGUAGE AND LITERATURE 





Greene developed a form of aphoristic statement which 
operates along with his symbolically rendered scenes. 
Since this appears to be a basic contradiction in method, 
his practice both in rendering and stating needs evaluation. 
Examination of his latest novels shows, however, that 
Greene not only has returned to the Jamesian tradition but 
has also moved closer to it than ever before in his choice 
of first person narration and intricately manipulated time 
schemes. 

Although Greene is at times inconsistent both in his 
statements and practices as a novelist, he has steadily 
advanced in his exploration of the human situation. While 
man isolated from society is the subject of his early novels, 
the relationship of man to God becomes the central problem 
in his work in the 1940’s; and finally, in his last novel, 

The Quiet American, Greene seems to have moved away 








from the religious situation to the problem of moral com- 
mitment. Paradoxically, he seems to have advanced too 
far in technical facility, for not only has he lost the power 
of his cinematic styie but, by his increased subtlety of 
point of view and time scheme, he has also failed to convey 
his subjects with his earlier power and conviction. Although 
he has not experimented significantly with language or 
special techniques, he has daringly sought in the religious 
thriller to bring the problems of belief in the violent 
modern world into vivid focus through his deliberate choice 
of a melodramatic form. In The Power and the Glory and 
The Heart of the Matter he has achieved his greatest suc- 
cess because there he has made his technique and form 
organically significant. 

Microfilm $5.20; Xerox $18.45. 408 pages. 
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THE MATHEMATICAL WORKS OF 
GIROLAMO SACCHERI, S. J. 
(1667-1733). 


(L. C. Card No. Mic 60-3038) 


Linda Allegri, Ph.D. 
Columbia University, 1960 
Chairman: Howard F. Fehr 

This dissertation presents an analysis of each of 
Saccheri’s mathematical publications, an evaluation of the 
influence of his work on the development of non-Euclidean 
geometry, and a biographical study which reveals personal 
characteristics that have a bearing on his contributions to 
mathematics. 

Since Saccheri is of interest to historians as a fore- 
runner of Lobatschewsky, Bolyai, and Gauss, who are 
generally credited with the invention of non-Euclidean 
geometry, the question of Saccheri’s influence on these 
mathematicians has been re-examined. The historical 
background of the position taken by present-day historians 
in discounting this influence has been studied in connection 
with the adverse criticism of the Euclides ab omni naevo 
vindicatus by prominent mathematicians in the period pre- 
ceding the invention of non-Euclidean geometry. The 
implications of the suppression of the Jesuits and their 
sojourn in Russia from 1779 to 1820 are considered in 
connection with the question of the dispersal of Saccheri’s 
work. The opinion advanced by George B. Halsted and 
echoed by many American writers to the effect that the 
Euclides ab omni naevo vindicatus had been suppressed by 
Saccheri’s superiors in the Catholic Church because of its 
innovations, and was therefore unknown to Saccheri’s suc- 
cessors, has been proved to have been without foundation. 
As the result of a search of the mathematical literature of 
the period between the publication of the Euclides ab omni 
naevo vindicatus in 1733 and of the first non-Euclidean 
geometry in 1829, new evidence, in the form of repeated 
mention of Saccheri, has been presented which points to 
the possibility that during this period, the Euclides ab 
omni naevo vindicatus may have been one of the best- 
known failures to prove the parallel postulate. 

The discussion of Saccheri’s work involves analyses of 
his use of a rarely employed form of indirect proof and of 
his critique of Euclid’s treatment of proportions which 
forms the little-known Book II of his masterpiece, the 
Euclides ab omni naevo vindicatus. The implications of 
Saccheri’s defense of Euclid’s treatment of proportions 
are weighed against modern theories of magnitude and 
number, and his analyses of the foundations of geometry 
is studied in relation to his book, the Logica Demonstra- 
tiva. A translation of the Book II of the Euclides ab omni 
naevo vindicatus is included. 

Saccheri emerges from the study as a logician whose 
point of view of several aspects of the subject was quite 
modern, as a geometer who had an appreciation of the 
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import of the parallel postulate for the foundations of 
geometry, and as a mathematician whose work influenced 
the procedures used by his successors in their invention 
of a non-Euclidean geometry. 

Microfilm $3.50; Xerox $12.40. 272 pages. 


FINITELY GENERATED PATHOLOGICAL 
EXTENSIONS OF DIFFERENCE FIELDS 


(L. C. Card No. Mic 60-3040) 


Albert E. Babbitt, Jr., Ph.D. 
Columbia University, 1960 


A difference field G is said to be a pathological exten- 
sion of a difference field F if either G is a monadic 
extension of F, or G is incompatible with some other 
extension of F. Pathological extensions of difference 
fields have been studied by R. M. Cohn (Amer. Jour. Math., 
vol. 74 (1952), pp. 507-530) who showed that a difference 
field admits finitely generated pathological extensions only 
if it admits such extensions of order zero. This theorem 
is generalized in the first part of this dissertation. 

Theorem 1. Let G=F <x,,...,Xn> be an extension of 
transformal transcendence degree n of the difference 
field F. Then G admits a finitely generated pathological 
extension H only if it admits such an extension F<y> of 
order zero, where y is an element of H. 

The second part of this thesis is devoted to the proof of 
a structure theorem for finitely generated normal exten- 
sions of order zero of an inversive difference field. With 
the aid of this structure theorem we obtain two principal 
results. 

Theorem 2, If a difference field admits a finitely gen- 
erated pathological extension of order zero, then it admits 
a finitely generated pathological extension of finite degree. 

Theorem 3. Let F represent the difference field of 
rational functions of x with complex coefficients and 
transforming defined by f(x)— f(x+1). Then F admits no 
finitely generated pathological extensions. 

The final sections are devoted to a study of finite ex- 
tensions of inversive difference fields from the standpoint 
of Galois theory. 

Theorem 4. If G is a finite, normal, monadic exten- 
sion of an inversive difference field F, then the Galois 
group of G over F admits an automorphism leaving only 
the identity fixed. 

Microfilm $2.50; Xerox $3.00. 56 pages. 
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AN INVESTIGATION OF PROPERTIES OF A 
SCALE OF ABEL TYPE SUMMABILITY METHODS 


(L. C. Card No. Mic 60-2744) 


Robert John Bickel, Ph.D. 
University of Pittsburgh, 1960 


A generalization of the Abel method of summability 
using a continuous parameter \ >-1 has been defined and 
discussed by D. Borwein (On a Scale of Abel Type Sum- 
mability Methods, Proceedings of the Cambridge Philo- 
sophical Society, 53(1957) pp. 318-322). The purpose of 
this dissertation is to investigate further properties of 
these methods. 

If {S,,} is the sequence of partial sums of £a,, and if 








fy (x) = (1-xy\*4 FE (PR*)S,x" 8 


as x +17, then lim S,, = S (A)) and da, = S(A)). It is 
shown that if Da, is summable A), then 


a, + 2a, +... 
n+l 


lim bn 





= 0(A)), and if lim nay, = 0 


(A,), then a series summable A) is also summable A) ,,. 


A second function F(x) may be defined for the se- 

quence {S,}, 
+3 2 M+a 

ats ae “a Snax" . 

n=0 
This function also has the limit S as x — 1” if f, (x) has 
that limit. The relation between the two functions is given 
by 


F )(x) = (1-x) 


XFy,, (x) = £),, (k) - (1-x)f, (x). 


If the derivative f, (x) is bounded as x + 1~, then a series 
summable A, is also summable A),, to the same value, 
as shown by 

fy 4, (x) = f, (x) + (nx) f} (x). 

It is shown that the product of an A), method and the 
circle method, A+ W,, will sum any series which is 
summable A, and to the same value as long as A isa 
nonnegative integer. The question of nonintegral values 
of A is not answered. This product of methods is applied 
to the complex geometric series =z" and it is found that 
the region of summability for the product of methods is 
larger than that of the A, method alone, but smaller than 
that of the circle method alone. 

In an application to Fourier series the kernel K) (x, @) 
of the A, methods is found. By showing that the integral 


2 {7 6| Kj\(x, @)| d@ is bounded and independent of x 
0 


and A, it is proved that the Fourier series of a function 
f(@) is summable A, to f(@) at all points of continuity 


and to 5 {16 + 0) + £(@ - 0)} at a point of discontinuity. 
Microfilm $2.50; Xerox $3.00. 34 pages. 





INTEGRAL EQUIVALENCE OF QUADRATIC 
FORMS OVER LOCAL FIELDS WITH /2| <1. 


(L. C. Card No. Mic 60-2803) 


Bruce Richard Buzby, Ph.D. 
Indiana University, 1960 


Let k be a field complete under a discrete rank one 
valuation, of characteristic zero; whose residue class 
field k has no inseparable extensions, and is of charac- 
teristic two. This thesis considers quadratic forms, or 
their associated lattices, over the ring of integral ele- 
ments o of k. 

The discreteness of the valuation plus the perfectness 
of the residue class fields permits a decomposition of an 
arbitrary lattice into an orthogonal sum of lattices Li = 
mioU;, i=p, ..q with U; either zero or unitary, 

Up, Uq #0. It is shown that p, q-p, dim Uj; and the 
type of Uj are invariants under the isometry mapping. 

The new invariant of a unitary lattice U, the group of 
numbers r(U), is defined as follows. 


ox=u~<~v=eandu+ v odd 
r(U) =em" o? + 7% 0 with or 
o=u=v=eandu+ vis even 


where ez” is any element of maximal value of U,e a unit; 
v is the least integer with u <v, u + v oddand 7’o con- 
tained in the elements of 0 represented by U | (u.h.p.), 
or equal to e if all the conditions cannot be met. 

Certain similarity classes are established and every 
even dimensional unitary lattice U with r(U) = en¥ g? + 
nm’ o is shown to be similar to either 


u 1 a 
i? pe a x7 8) 


when u + v is odd or 
( ea 1 
1 aa”) 

otherwise. Where in both cases § is either zero or a unit 
in which case u + w odd or equal to 2e, ande,6 are units. 

With the help of this form plus a discussion of the 
Hasse symbol, it is shown that the dimension, Hasse sym- 
bol, determinant, and the group of numbers r(U) make up 
a complete set of invariants for unitary lattices. 

This theorem plus the result on similarity classes is 
then used to give the main new result, a complete catalogue 
of all unitary lattices in terms of their invariants. In par- 


ticular, there exists unitary lattices with any combination 
of the following invariants. 


1. dim U=4+2p pz=o 

2. Arbitrary Hasse symbol 

3. Group of numbers r(U) = emo” +2%o 

4. Determinant U = (-1)? mod a"*, otherwise 
arbitrary 


A similar result is found for dim U=1 + 2p, p=o 
except that u =o inthe expression for r(U). A cataloging 
of all one and two dimensional lattices is also made. 
Finally it is shown that this catalogue forms a complete 
list of all possible unitary lattices. 

Microfilm $2.50; Xerox $3.00. 36 pages. 
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NONLINEAR HYPERBOLIC PARTIAL 
DIFFERENTIAL EQUATION WITH 
SMALL PARAMETER 


(L. C. Card No. Mic 60-2862) 


Lura Cecil Dean, Jr., Ph.D. 
Iowa State University of Science and Technology, 1960 


Supervisor: Dr. Clair G. Maple 


This paper is a study of the behavior of the solution of 
the Goursat problem for the nonlinear hyperbolic equation 


I buyy - Auu, - Bu,uy - Cu, = 0, 


where 6 is a small parameter and A, B, and C are func- 
tions of y only. The principal results are sufficient con- 
ditions that the limit of the solution of this problem as 6 
goes to zero satisfy equation I when 6 is zero and assume 
one of the two prescribed boundary conditions. In addition, 
this paper contains an elementary proof of a known result 
of a similar nature pertaining to the Goursat problem for 
the linear hyperbolic equation 


U 5uxy - Aux, - Buy = 0, 


where A and B are constants. 
Microfilm $2.50; Xerox $3.00. 49 pages. 


LARGE AND SMALL SAMPLE PROPERTIES 
OF ESTIMATORS FOR A LINEAR 
FUNCTIONAL RELATION 


(L. C. Card No. Mic 60-2863) 


Martin Robert Dorff, Ph.D. 
Iowa State University of Science and Technology, 1960 


Supervisor: John Gurland 


This dissertation is concerned with estimating the 
parameters of a linear functional relation between two 
variables X, Y when both variables are observed with 
error. To be specific, it deals with the relation Y = a 
+ BX, where X, Y are “sure” (that is, non-random) vari- 
ables and a, 8 are unknown parameters. We cannot 
observe X, Y but only x, y where 


=-X+e 


x 
y= Y¥+f; 


e, f represent errors of observation. We want to estimate 
the parameters 8 and a. 

The investigation is confined to point estimation only. 
The first half deals with the asymptotic variance of vari- 
ous estimators of the parameters; the remainder deals 
with the mean-square-error and the bias for small sam- 
ples. (Inasmuch as the small-sample variance differs 
from the mean-square-error by the square of the bias, 
which is very small compared with the mean-square-error 
for the situations considered, our conclusions concerning 
the latter are essentially valid for the small-sample vari- 
ance as well.) Estimators which do not require replication 
are considered as well as those which do. 

Since the slope of a linear functional relation is gen- 





erally of greater interest than the intercept, from the 
standpoint of applications at least, attention has been 
focused largely on the former. However, large-sample 
results are given for estimators of a also. 

In the first part of the dissertation it is shown that the 
asymptotic variances of several well-known slope esti- 
mators have exactly the same leading term; consequently, 
for spacings of the true values commonly encountered, 
these estimators have substantially the same asymptotic 
variance. 

The second part of the dissertation opens with a study 
of the bias and mean-square-error of a class of estimators 
of the form 


by, - 2Midi 


Twix; ’ tw, = 0, 


where i denotes the order number when the observations 
are ordered according to the magnitudes of the X; and the 
Ww; are constants, independent of the errors of observation. 
This class embraces the estimators of Wald, Bartlett, 
Housner and Brennan, and others; the members of the 
class do not require replication. The question of choosing 
the w; is extensively discussed, and specific recommenda- 
tions are offered. The bias and mean-square-error of 

by are then compared with the corresponding properties 
of 


X; -X)xXj; 
which is the estimator one would obtain if he minimized 
the sum of squares of deviations in the vertical direction, 
simply ignoring the fact that the x; are random variables. 
It is shown that for many spacings of the X; and fora 
wide range of sample sizes the mean-square-error of the 
Housner-Brennan estimator is approximately equal to that 


of bo but its bias is approximately - a times as great, 


where n is the number of observations. 

The second part closes with a comparison of various 
estimators which are suitable when replicated observations 
are made. It is shown that the estimators considered in 
the first part of the dissertation have approximately the 
same mean-square-error but that their biases may differ 
considerably. Microfilm $2.50; Xerox $8.60. 187 pages. 


DEPENDENCE OF THE SOLUTION OF 
A GOURSAT PROBLEM ON 
THE CHARACTERISTIC DATA 


(L. C. Card No. Mic 60-2867) 


Orville Goering, Ph.D. 
Iowa State University of Science and Technology, 1960 


Supervisor: Clair G. Maple 


This paper is a study of the dependence of the solution 
of the Goursat problem for the equations 


(1) Uxy + A(x, y)U, + B(x, y)Uy + C(x, y)U = D(x, y), 
U(x, 0) = f(x), U(0, y) = gly), 


on the characteristic functions f(x) and g(y). It is shown 
that if the total variation of A with respect to x and the 
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total variation of B with respect to y exist and are 
bounded, the Riemann function V(s, t) belongs to a certain 
Banach space which assures that V(s, t) is of bounded 
variation in s and t. Under these conditions it is shown 
that if f,(s) ~ f(s) uniformly on [ 0, x ] and if U,(x, y) 
and U(x, y) are the corresponding solutions of (1) then 
Un(x, y) converges to U(x, y). 

Microfilm $2.50; Xerox $3.00. 54 pages. 


CONTRIBUTIONS TO DECISION THEORY, 
ERGODIC THEORY, AND STOCHASTIC PROCESSES. 


(L. C. Card No. Mic 60-2818) 


David Lee Hanson, Ph.D. 
Indiana University, 1960 


Let (2, @, ww) be a measure space and let f,,--- ,fn 
be probability densities with respect to yu. One of the f is 
is assumed to be the “true” density. If 6 = (61,°°:* , 5n) 
is a decision function, then E;(5;) can be interpreted as 
the probability of accepting fj; when it is the true density. 
If 6 and 6' are two decision functions, then 6 is better 
than 6' if Ej(6;) = Ej(5;) for all i with strict inequality 
holding for at least one i. Chapter I is devoted to a char- 
acterization of the minimal complete class of decision 
functions for choosing between f,,--- ,f, using the above 
method of comparing decision functions. 

Chapter II contains three theorems relating stationarity 
and convergence. Suppose (2, Q) is a measurable space, 
T is a one to one transformation of 2 onto 2 which is 
bimeasurable with respect to @, and P is a probability 
measure on Q such that P(A) = P(TA) forall AcQ and 
such that if A = TA then P(A) = 0 or 1 (i.e. P is 
ergodic). 

Theorem 1: Suppose {Qn} is a sequence of probability 
measures on (@ which are uniformly absolutely continuous 
with respect to P. Then |Q,(A) - Q,(TA)| — 0 for all 
AeQ if and only if |Q,(A) - P(A)| ~ 0 forall AcQ. 

Theorem 2: Suppose {Q,,} is a sequence of probability 
measures on Q@ which are absolutely continuous with 


'Q,,(A) - Q,(T*A)| — 0 if and 








respect to P. Then sup 
1 

Ata 

(A) - P(A)! — 0. 


only if sup 
Aea 


Theorem 3: Suppose {f,,} is a sequence of probability 
densities with respect to P. Then there exists Ae @ such 


that P(A) > 0 and sup | £,,(T? x) - f,,(x)! ~ 0 for each 
1 





x ¢ A if and only if there exists Be Q such that P(B)=1 


and sup |f,(x)-1!| 0. 
x€&B 

Chapter I is concerned with m-dependence and a 
strong mixing condition. A characterization of anda 
central limit theorem for “mixtures” of stationary m- 
dependent probability measures on product spaces are 
given. 

Suppose {x n} is a stationary m-dependent sequence 
of random variables, T is the shift operator, f is a real 
valued function on the sequence with E/f| < oo, and {k,} 





is an increasing sequence of non-negative integers such 
that k,,/n is bounded. There is a theorem in this chapter 
which shows that 


1 


n-1 ie 
> (Tx) — Ef almost everywhere. 
i=o 


Suppose {Xn } is a sequence of random variables and 
for every € > 0 there exists N¢ such that whenever I and 
J are finite subsets of the integers such that 


min {|{i-j|} <N¢_ and whenever A is an event on 
je J 

{X;| ieI} and B is an event on {X; | je J} then 
|P(AB) - P(A)P(B)| < eP(A)P(B). In this case many of 
the tail properties of the sequence are the same as if the 
sequence were independent. If b, t ~ and 


i 


n 
; 2) X; -a,) — LZ), then 2£(Z) is stable. 
n 


4 


Microfilm $2.50; Xerox $4.80. 91 pages. 


A GENERAL THEORY FOR ASYMMETRICAL 
CONFOUNDED, FACTORIAL EXPERIMENTS. 


(L. C. Card No. Mic 60-2941) 


Badrig Kurkjian, Ph.D. 
The American University, 1960 


A general theory is developed for the analysis of 
factorial experiments involving an arbitrary number, g, 
of experimental factors where the it® factor, A;, appears 
at an arbitrary number of levels m;(i=1,2,..., g). 


c 
The general case is treated where the totality of v = WI mj 


treatment-combinations is assigned to an incomplete block 
design involving b blocks, k experimental units per block, 
and r replications of each treatment. The underlying 
mathematical model, defining the measurements, Y ij: is 
expressed as 


Yij= w+ ty + bj + €:;, 
where yu is a constant common to all measurements, 
bj is the effect of the j*® block, t; is the effect of the 
ith treatment-combination and ¢€;; is a sequence of 
normally distributed variables. 
It is further assumed that the it treatment can be 
expressed in the form 


t. = (a:); , oe ae (ag)i, + (4,2); + ee (ais. ghis..¢ ; 


where (a,)i, is the main effect of the s*® factor at the 


particular level i,(ig = 1,2,...mg); (Ast)i,, is the 


second-order interaction made up of the s*® factor at the 
i,t® level and the t*® factor at the i,*® level, etc. 


In Chapter I, a review is given of well known results 
in the analysis of incomplete block designs which are used 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





MATHEMATICS 





A A 
in this paper to obtain the best linear estimates, t = (t,, 
A A 
to,..., ty), of the treatments, ignoring the factorial 


correspondence between them. 

In Chapter III, the main, and essentially new, results 
are developed for obtaining the best linear estimates (and 
the associated variance-covariance matrix) of the various 
main effect and interaction parameters in terms of the t’s. 
A condition on the variance-covariance matrix of treat- 
ment estimates, V{, is provided which insures that the 
sum of squares of the various main effect and interaction 
terms is distributed as y*o*. Furthermore, a certain, 
large class of partially balanced incomplete block (PBIB) 
designs with an arbitrary, finite number of associate 
classes is described which can be treated by the methods 
of this paper. 

In Chapter IV, the theory is applied to two PBIB de- 
signs entailing three associate classes. 

Microfilm $2.50; Xerox $5.00. 97 pages. 


ITERATIVE SOLUTION OF 
NONLINEAR INTEGRAL EQUATIONS 


(L. C. Card No. Mic 60-3347) 


James Edward McFarland, Ph.D. 
Oregon State College, 1960 


Major Professor: A. T. Lonseth 


The class of nonlinear integral equations of the form 
j b b 


m J ‘a 
QQ) OD DO [xs " f --: f Kylssts,...,ti) 


j=1 i=1 a a 
x(t,)...x(tj jdt, ... 
in the unknown x(s) may be considered a special case of 
the equation 
(2) P(x) = Lix + Lx’ +... 


in Banach space if the Lj are appropriately chosen multi- 
linear operators. In this thesis, methods for iterative 
solution of equation (2) are considered. A “continued 
fraction” method is proposed: 


dt; = y(s) 


+e” -y9=6 


m-1 


Enq, = (L, + LeXn +.--+ Lmkn)” y- Conditions for 


the convergence of x,, to a solution of (2) and for unicity 
of the solution within a certain sphere are given, and an 
error bound for the n‘® iterate is obtained. The conditions 
for convergence of the “continued fraction” method are 
shown to be equivalent to those given by Kantorovich for 
the generalized Newton’s method in Banach space: 

Xn+, = Xn - [P'(x,)]* P(x,), and for the modified New- 


ton’s method: xn4, =X, - [P'(x,)]~* P(xn) (where P'(x) 
is the first Frechet derivative of P(x)). In addition, a 
fourth “normal” method is discussed: 

Xn+i = Xn = 65 P'(x ,)P(x,). 


A particular integral equation of type (1) is that de- 
rived by Ambarzumian and Chandrasekhar in the study of 
radiative transfer: 





(3) x(s) = 1+ = x(s) f — x(t)dt , 


where solutions x(s) are sought for 0 =7, =1. 


Equation (3) has been solved numerically for 7, = 0.1, 
0.5, 0.9, on the Alwac III-E computer by first replacing (3) 
by a system of non-linear algebraic equations and then 
applying the four abovementioned techniques. These 
iterative techniques are compared on the basis of time 
per iteration, number of iterations required, and nature of 
convergence. In particular, the modified Newton’s method 
is applied directly to (3) to obtain a monotone sequence of 
continuous functions convergent to a continuous, strictly 
increasing solution x(s) of (3). 

Microfilm $2.50; Xerox $3.00. 50 pages. 


ON HOMOLOGICALLY TRIVIAL 3-MANIFOLDS 
(L. C. Card No. Mic 60-3234) 


Daniel Russell McMillan, Jr., Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor R. H. Bing 


It has long been known that one cannot, in general, 
classify compact 3-manifolds by means of their homology 
or homotopy groups. However, the following fundamental 
question has remained unanswered since the time of 
Poincaré: Is every compact, connected, simply-connected 
3-manifold homeomorphic to the 3-sphere, S* ? 

In 1958, R. H. Bing provided a partial solution to this 
question when he showed that such a 3-manifold M is 
topologically S° if each of its polyhedral simple closed 
curves lies in a topological cube in M. He also raised the 
question of whether this conclusion holds if one assumes 
only that each polyhedral simple closed curve lies ina 
solid torus of genus 1 in M in such a way that it can be 
shrunk to a point in this torus. The author answers this 
question in the affirmative as a special case of the fol- 
lowing: 

Theorem. Let M be a compact, connected 3-manifold 
such that Hi(M;Z) = {1} and each polyhedral simple 
closed curve lies in a regular free-manifold in M ina 
homologically trivial manner. Then, M is topologically S*. 

A regular free-manifold R is a punctured cube to the 
components of whose boundary have been added orientable 
handles, at most one to each component. A simple closed 
curve J lies in R ina homologically trivial manner if it 
circles each handle of R an even number of times. Also, 
Z is the infinite cyclic group. 

The above theorem is obtained by using the imposed 
conditions to obtain a regular free-manifold containing the 
1-skeleton of a certain cellular decomposition of M. It is 
then relatively easy to embed the 2-skeleton of this de- 
composition in S*, from which the conclusion follows. 

Two examples are given in connection with the above 
problem. The first of these is a compact, connected 
3-manifold M, with connected boundary of genus 1 which 
is simply-connected mod its boundary (i.e., M, plus the 
cone over Bd M, is simply-connected) but which cannot 
be embedded in E*. Further, there is a cube with a 
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knotted tubular hole M, having the same fundamental 
group as M,. 

The second example is of a bounded, connected, simply- 
connected, open subset M of E* with connected boundary 
in E° which contains a polyhedral simple closed curve 
failing to lie trivially in any solid torus of genus 1 in M. 
Hence, M is topologically different from the example due 
to Whitehead. Microfilm $2.50; Xerox $4.00. 72 pages. 


THE ERROR ON USING THE ASYMPTOTIC 
VARIANCE AND BIAS OF SPECTROGRAPH 
ESTIMATES FOR FINITE OBSERVATION TIME 


(L. C. Card No. Mic 60-2843) 


Perry A. Scheinok, Ph.D. 
Indiana University, 1960 


Given a sample function from a real continuous param- 
eter, weakly stationary, Gaussian stochastic process 
X(t,w), -co <t<.o, with an absolutely continuous spectral 
distribution function F(x), one estimates the spectral 
density f(x) = F'(x) and finds approximations to the vari- 
ance and bias of this estimate. 

As in Grenander and Rosenblatt, Statistical Analysis of 
Stationary Time Series, spectrograph estimates 

3) 

(1) f-* (A) = f I(x) W -y(x,A) dx 


- 00 
are employed to estimate f(x), where I7 (x) is the 


periodogram and W 7 (x,A) = KS WwW (Bcd) is a weighting 
oT oT 
factor ¢ L*(- «0, co) depending on T, centered at ’, with 


band-width oy; o7 +0 aS T+ ~. 


f Wr (x,a) dx = 1. Let Dr(x-A) = si (x -A). 


xX 
nai x -d) 
) 





Then, 


(2) var fr*(A) = _1__ {fff Dr (x-s) Dr(y+s) 


icf °-* 


[Dy (x+t) Dy (y-t) + Dy(x-t) Dy (y+t)] 


f(x) f(y) Wr (x, A) Wr(y, A) dxdydsdt 


By assuming that f(x) and W7y(x, ) have bounded and 
continuous first derivatives on (-0o, oo), and by working 
solely in the frequency domain, (2) is estimated by 
* 27 2 ~ 2 
(3) Var fr* (A) >> f* (a) f [Wr? (x,Ar) + 


- 0 


Wr (x, X)Wr(-x, d)] dx 


The bound on the total error is estimated, and depends 
on the bounds on f(x), f' (x), W(x) and W' (x) as well as 
on the sample size and the band-width of the weighting 
factor. The techniques used are carried over for esti- 





mates of the covariance. Similar techniques are used to 
estimate the bias of spectrograph estimates under more 
severe hypotheses. For Bartlett’s estimate, a completely 
different technique produces an approximation of the bias 
even though the restrictive hypotheses are not satisfied. 

For the case of real, continuous parameter processes 
stationary of fourth-order, the estimate of the variance is 
the same as for Gaussian processes, but the error is 


augmented by 1 
4° T 


P(u - t, v-t, w-t) is the difference between the fourth- 
order covariance of these processes, and what it would be 
if the process were Gaussian. A sub-class of these 


ff | P(a,b,c)|dadbde where 
- © 


Ls) 
processes x(t) = f a(t - u) dv(u) is studied, where the 
oO 
v-process is a homogeneous process of independent in- 
crements. In this case the error of approximation is 
augmented by a factor depending on the fourth cumulant of 
the v-process. Microfilm $2.50; Xerox $4.20. 78 pages. 


DIRECTIONAL RECEIVERS IN 
CORRELATION DETECTION 


(L. C. Card No. Mic 60-2694) 


Robert James Talham, Ph.D. 
Rensselaer Polytechnic Institute, 1960 


Supervisor: M. J. Jacobson 


An analysis is made of a steerable correlator receiving 
system whose two inputs are obtained from directional 
receivers of the pressure gradient type. The output signal- 
noise ratio of the system is first computed for first order 
receivers, with axes oriented in the broadside direction, 
and then for receivers of arbitrary order having the same 
orientation. It is found that, relative to a corresponding 
system employing two omnidirectional receivers, the 
directional receiver system gives an improvement in the 
output ratio over a range on source direction centered at 
broadside. The improvement is maximum for a broadside 
signal and decreases to zero as the source direction ap- 
proaches the ends of the improvement range. The maxi- 
mum improvement is shown to increase as the orders of 
the receivers increase. The range of improvement is alsu 
studied. It is further shown that the maximum output 
signal-noise ratio of the directional receiver system con- 
taining two receivers of order 1(2, 3, 4,...) is equal to 
that of an array correlation system requiring the use of 
6(10, 14, 18, ...) omnidirectional receivers. 

An analysis is then made of the improvement in output 
signal-noise ratio, relative to the corresponding two 
omnidirectional receiver system, of the directional re- 
ceiver system whose receiver axes deviate from the 
desired broadside direction by arbitrary angles called 
deviation angles. It is found that, in general, the maximum 
improvement decreases, the direction of maximum im- 
provement shifts from broadside, and the range on source 
direction over which there is improvement decreases. 
Expressions are derived, in terms of the arbitrary 
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deviation angles, for the maximum improvement, direction 
of maximum improvement, and range of improvement. 
Similar results are then found in terms of a maximum 
possible deviation angle, giving the extreme effects of 
angular deviation, and approximate forms are given for 
the case of a small maximum deviation angle. A statisti- 
cal study of the output characteristics is then made under 
the assumption that the deviation angles are random vari- 
able and the derived probability expressions are applied to 
the case of independent deviation angles having identical, 
even, uniform distributions. 

Three methods are then given that can be used to ex- 
tend the range of improvement and to improve the uni- 
formity of the output ratio over source direction for a 
first order directional receiver system, the case of most 
practical interest. The methods described make use of a 
mechanical steering of the system, a mechanical steering 
of the receivers, and an electrical steering of the re- 
ceivers. The two methods employing mechanical steering 
provide a signal input to the correlator whose strength is 
independent of source direction without changing the input 
noise. The result is an improvement in output ratio that 
is constant at the maximum value of 9.5 db. The method 
employing electrical steering, while also providing a 
signal input independent of source direction, increases 
the input noise by as much as a factor of two for certain 
source directions. This results in an improvement in 
output ratio that may be as much as 6 db down from the 
maximum value of 9.5 db. However, the improvement is 
a maximum at broadside and at endfire for this case. 

Microfilm $2.50; Xerox $6.80. 145 pages. 


FRACTURE OF CLOSED CIRCULAR PIPES 
UNDER INTERNAL PRESSURE AND 
AXIAL TENSION 


(L. C. Card No. Mic 60-2852) 


Tsuan Wu Ting, Ph.D. 
Indiana University, 1960 


The theory that a surface of strong instability is a 
rupture surface was proposed by Thomas and has been 
applied in studying several fracture problems. This work 
will apply this theory to study the types of fracture of 
closed circular pipes under internal pressure and axial 
tension. The material of the pipe will be assumed to be 
an ideal solid with sharp yield point and the Tresca yield 
condition will be used. Moreover, at plastic equilibrium, 





the deformation is assumed to be governed by Hencky 
stress-strain relations; and in the state of plastic flow, 
the material is assumed to be governed by von Mises 
stress-strain relations. We also assume the material to 
be incompressible. 

If the loads just sufficient to produce complete plastic 
equilibrium are maintained by the continued application of 
work upon the pipe, plastic flow and fracture may occur. 
Specifically we assume that a slip surface may form, over 
which there will be a discontinuity in the velocity com- 
ponents of the material particles. This surface may 
(1) separate a region of plastic equilibrium and a region 
of plastic flow or (2) separate two regions of plastic flow. 
If the initially small discontinuity in the velocity compo- 
nents over the slip surface becomes indefinitely large 
within a finite time we say that the slip surface is a sur- 
face of strong instability. Fracture of the pipe will occur 
over such a surface in accordance with our basic hypoth- 
esis. 

A complete study of all possible distribution of stresses 
at complete plastic equilibrium under various axial tensile 
load and internal pressure is made in Sects. 3-10. Let 
=, be the intersection of the pipe with a half plane through 
its axis and =. be the intersection of the pipe with a plane 
normal to its central axis. It was found in Sect. 12 thata 
Slip surface +,-is a surface of strong instability separat- 
ing the pipe into a region of plastic equilibrium and a 
region of plastic flow if, and only if, o22/r* = 033 for 
some value of r, where 022 and g33 are the angular and 
axial covariant components of stress respectively; on the 
other hand a surface £2 cannot be a slip surface of this 
type for any distribution of stresses at plastic equilibrium. 
In Sect. 13 it was found that a slip surface >. is a surface 
of strong instability in plastic flow region if, and only if, 
Oss > 0; if G33 <0O aslip surface >. will not bea 
surface of strong instability and if o33 = 0 the surface 
Z2 cannot be a slip surface, where 0;; are covariant 
components of stress deviator. It was further shown in 
Sect. 13 that a surface 2; can be a slip surface in the 
plastic flow region only when 033 = 0 and G27 /r?>3o, 
for all values of r. 

The connection between the types of fracture of pipes 
and the applied loads is established in Sect. 15, in which 
it is shown that one can predict the type of fracture from 
the values of the loads. Comparison of the theoretical 
values of the loads which are just sufficient to cause com- 
plete plastic equilibrium of the pipe and the experimentally 
measured maximum loads before fracture is shown by the 
graphs in Figs. 3-14. 

Microfilm $2.50; Xerox $4.40. 84 pages. 
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A STUDY BY MEANS OF SPECTROGRAPHIC 
ANALYSIS OF THE BRIGHTNESS AND 
DARKNESS QUALITIES OF VOWEL TONES 
IN WOMEN’S VOICES 


(L. C. Card No. Mic 60-2989) 


Hollace Elbert Arment, Ed.D. 
Indiana University, 1960 
Chairman: R. C. Gibson 
Purpose of the Study. The purpose of this investigation 
was to compare the spectra of certain vowel tones, at 
selected pitches, with the judgments of vocal teachers and 


singers as to the brightness and darkness of those tones. 
Specifically, the questions raised by the study were: 


A. What are the similarities and differences in the 
spectra of vowel tones [i], [e], [a], [o], [u] and [2], in 
terms of pitch and individual voices? B. To what ex- 
tent does agreement exist among vocal teachers and 
singers in their judgments of the brightness or dark- 
ness of vowel tones? C. To what extent does the 
patterning of the spectra of vowel tones correspond 
with the judgments of vocal teachers and singers as 
to the brightness-darkness of vowel tones? 


Procedures. A body of 240 tones supplied by five 
soprano voices was recorded under highly controlled 
laboratory conditions, with tones equated in intensity and 
brought up to “100% frequency modulation.” The singers 
were asked to sing some tones as bright as possible, 
others as dark as possible, and still others neither bright 
nor dark, without tone distortion. The recordings were 
then played to a jury of sixteen vocal teachers and singers, 
half of whom were men and half were women. The judges 
estimated the brightness or darkness of each tone in terms 
of “how bright” or “how dark” on a nine-point scale. The 
votes for each tone were added algebraically, and a vari- 
ance computed for each tone; tones eliciting low variance 
were accepted as having high agreement. Spectrograms 
and sections of all tones of low variance which fell into the 
categories of “very bright,” “neither bright nor dark” and 
“very dark.” The spectrograms and sections were ana- 
lysed and calibrated, and their characteristics tabulated as 
to their formants, the presence and strength of the har- 
monics, and the width, speed and general appearance of 
the vibrato. The judgments were also analysed and dif- 
ferentiated, noting any differences which might be due to 
musical viewpoint, experience or sex; these differences 
were shown in graphic form. Formant charts were 
evolved, showing the movements of identical vowels from 
bright to dark, and based upon the evidence of the spectro- 
grams, and the spectrographic characteristics of individ- 
ual singers. Complete quantitative description of 
brightness-darkness was obtained, with reference to the 
individual vowels, thus making generalizations possible. 

Conclusions Based on the Findings. Brightness-dark- 
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ness of complex tones may be regarded as a continuum of 
tonal characteristics; these are subjectively observable in 
judgments given by observers, and objectively observable 
in the patterning of formants and harmonics in the spectra, 
with respect to their frequencies and intensities. Bright- 
ness-darkness as a continuum may be partially influenced 
by conditioning factors such as the vowel, the pitch and 
intensity, but it also exists independently of these as a 
part of the phenomena of tone. Of these factors, the vowel 
appears to be the most influential, but vowels normally 
accepted as being naturally dark may be reversed by a 
well-trained singer. Specifically, (1) brightness depends 
primarily upon the presence of strong high harmonics in 
the spectrum, in relatively symmetrical distribution and 
in narrow formant bands; (2) darkness depends primarily 
upon a general lack of high harmonics, relatively broad 
formant bands, and weak or negligible second formants; 
(3) as tones become brighter, second formants tend to 
increase in intensity, harmonics tend to appear stronger 
(some of which may equal or excell the intensity of the 
fundamental) and these harmonics tend to appear in regular 
gradation from strong to moderately strong. Vibrato 
speed appears to have little significance, being about equal 
for bright or dark tones; vibrato slightly wider for bright 
tones. Microfilm $2.55; Xerox $8.80. 193 pages. 


THE SERENADES AND DIVERTIMENTI 
OF MOZART 


(L. C. Card No. Mic 60-2791) 


O. Lee Gibson, Ph.D. 
North Texas State College, 1960 


The study has two divisions: Part I, an historical and 
analytical summary of the emergence and development of 
the divertimento and the serenade in the eighteenth cen- 
tury; and Part II, the culmination of these structures in 
the works of Mozart. Two primary purposes are en- 
visioned: (1) to further our knowledge of how German 
Geselischaftsmusik evolved toward its peak in the second 
half of the eighteenth century, and (2) to furnish a useful 
analytical study of Mozart’s works in these genres. 

Part I does not attempt to be a catalogue of either 
divertimenti and serenades or their composers; instead 
it cites representative instrumental occasional composi- 
tions throughout the century up to and including those of 
Mozart’s contemporaries, with emphasis upon Vienna, 
Mannheim, and Salzburg. Baroque chamber music and 
occasional music of Fux, Johann Fischer, Telemann, 
Handel, and others is cited. The intermediate steps in 
the transition from the practices of the Baroque suite, 
sonata, concerto, and sinfonia to the Austrian divertimento 
and serenade are clearly shown in the Viennese preclassi- 
cal scores of the DTOe; appropriate works from this 
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series are analyzed here. Since Mannheim chamber music 
and orchestral music are of less relevance to the diverti- 
mento and serenade, representative Mannheim works are 
mentioned but not studied in detail. Among Mozart’s 
contemporaries, the works of his father Leopold, J. C. 
Bach, Boccherini, Dittersdorf, Michael Haydn, and Joseph 
Haydn are studied with emphasis increasing according to 
their influence upon Mozart. 

Part II consists of analytical studies and summaries of 
the Mozart divertimenti, serenades, cassations, notturni, 
and marches. These have been assigned to eight groups, 
according to instrumentation and structure: 


Mixed Serenades 
Notturni 
Wind Serenades 
Mixed Divertimenti 
String Divertimenti 
Wind Divertimenti 
Marches 

V Miscellaneous 


A chapter is devoted to each of the groups and sub-groups, 
consisting of (1) a general discussion of the works in the 
group, and (2) a topical analysis of each work. The final 
chapter is devoted to a general summary of the entire 
study. The Kochel numbers included represent between 
fifty and sixty complete works. Incomplete or partially 
lost works, single movements, fragments, and doubtful 
works are discussed in Group VIII. 

Mozart’s serenades and divertimenti--chiefly written 
between 1769 and 1782--served as the laboratory in which 
his later string quartets, symphonies, concerti, and operas 
were largely developed. This occasional music or society 
music was written for a variety of purposes, including 
weddings (the orchestral serenades), social gatherings 
(the orchestral notturni), outdoor serenades by wind in- 
struments (the three wind serenades and the Harmonie- 
musik divertimenti), table music (the Musique de table 
sextets), birthdays and other anniversaries (the orchestral 
divertimenti), and university convocations (the orchestral 
cassations). It is perhaps needless to add that any one 
work may eventually have served for several occasions of 
different qualities. These works are in their completely 
delightful way representatives of a world which vanished 
before Napoleon conquered Austria: by 1790 the diverti- 
mento merged with chamber music per se and the orches- 
tral serenade became almost identical with the symphony. 

Microfilm $5.05; Xerox $17.80. 394 pages. 





THE KEYBOARD WORKS OF 
BERNARDO PASQUINI (1637-1710). 
(VOLUMES I-V.). 


(L. C. Card No. Mic 60-2820) 
Maurice Brooks Haynes, Ph.D. 
Indiana University, 1960 


Supervisor: Dr. Willi Apel 


The study is intwo parts. Part II presents transcrip- 
tions into modern notation of all the presently known and 
available keyboard compositions of Bernardo Pasquini, 


together with a brief description of the editorial methods 
employed, and twenty-one facsimiles of selected pages 
from the source material. These transcriptions are made 
from microfilm copies of the known autograph manu- 
scripts, of manuscript copies, of early publications which 
are contemporary (or nearly so) with the composer, and, 
in a single instance, of a modern publication. The music, 
thus collected and transcribed, comprises four volumes 
(Vols. I-V of the complete work) containing 142 pieces 
which represent a wide variety of forms of keyboard 
music commonly employed in the seventeenth century. 
The pieces are arranged according to their discussion in 
the commentary of Part I. 

Part I is a detailed study of the music contained in the 
transcriptions. Previous studies of Pasquini’s keyboard 
works have necessarily been limited because of the lack 
of available examples. The present study is in ten chap- 
ters. 

Chapter I presents a brief biographical sketch of 
Pasquini. 

Chapter II identifies and describes the source material 
used. 

Chapter III analyzes and evaluates the compositions in 
strict imitative forms (i.e., ricercar, capriccio, fantasia, 
canzona francese, etc.). Pasquini’s contributions to the 











development of the fugue are considered. 

Chapter IV discusses Pasquini’s suite forms and the 
various dance pieces which appear in the suites, and 
separately. Particular attention is given to dances in free 
style entitled Aria and Bizzarria in the manuscripts. 
Pasquini’s place in the development of the keyboard suite 
is discussed. 

Chapter V is devoted to the discussion of Pasquini’s 
pieces in variation forms. Special variation techniques 
are considered and illustrated. 

Chapter VI deals with the toccatas of Pasquini. These 
are analyzed and compared with other seventeenth-century 
works of similar style and structure. Particular attention 
is given to such features as sectional structure, thematic 
usage, textural contrasts, and figural technique. 

Chapter VII presents analysis and discussion of Pas- 
quini’s keyboard pieces in figured bass only, with the 
remaining parts to be improvised by the performer. 
These comprise fourteen sonatas for two cembali and 
fourteen sonatas for a single cembalo. The apparent in- 
structional nature of these pieces is pointed out and dis- 
cussed. 

Chapter VIII presents a discussion of the miscellaneous 
pieces which do not fall into any of the other categories. 

Chapter IX is concerned with four compositions (three 
of which have been published under Pasquini’s name) which 
must be considered doubtful works because they do not 
bear the name of any composer in the sources. 

Chapter X is a special study of general and specific 
elements of Pasquini’s keyboard style. Particular atten- 
tion is given to such stylistic elements as range, texture, 
imitation, melodic style, ornamentation, harmonic style, 
and rhythmic elements of style. 

The principal objectives of this study are: (1) to make 
the whole of Pasquini’s keyboard music available to the 
student and to the performer, (2) to re-evaluate and ex- 
pand previous attempts to discuss these works, (3) to 
arrive at valid conclusions as to the artistic and histori- 
cal significance of Pasquini as a composer of keyboard 
music, and (4) to contribute to the existing knowledge of 
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seventeenth-century Italian keyboard music as a whole, 
throwing more light upon the important post-Frescobaldi 
period, as yet insufficiently explored. 

Microfilm $12.25; Xerox $43.65. 970 pages. 


AMPLITUDE AND DURATION 
CHARACTERISTICS OF SNARE DRUM TONES 


(L. C. Card No. Mic 60-3001) 


Charles A. Henzie, Ed.D. 
Indiana University, 1960 


Chairman: Dr. Howard T. Batchelder 


INTRODUCTION 


One of the most controversial issues confronting the 
teacher of percussion and the contemporary composer and 
arranger is how to score more effectively for the percus- 
sion instruments. The premise that the snare drum is 
limited to tones of a single duration regardless of the 
force or length of the stroke makes impractical the accu- 
rate performance and interpretation of note values com- 
monly written for the drum. The purpose of this study was 
to examine the changes in amplitude and duration of the 
tones produced from two “typical” snare drums when 
struck with selected drum sticks from predetermined 
lengths of strokes. 


ORGANIZATION OF THE EXPERIMENTS 


The two drums selected for the experiments were the 
65x 15 inch concert snare drum and the 12 x 15 inch field 
drum. The two sticks selected for the experiments on the 
concert snare drum were the 2B and 5B sticks. The ex- 
periments on the field drum were made with the 1S and 2B 
sticks. 

Fifteen samples were recorded of the tones produced 
from each of the one-, two-, four-, and eight-inch strokes 
with each stick upon the two drums. A total of two- 
hundred a .« forty samples were recorded photographically 
for examination. The peak amplitudes of the experiments 
were measured and the median samples selected for each 
length of stroke with each strike upon the two drums. The 
duration of the drum tones were determined from the 
median sample of the peak amplitude for each stick, stroke 
length, and drum. The median examples of the peak ampli- 
tudes are shown in the oscillograms in the findings. 

The experiments were conducted in an echoic cham- 
ber constructed in the Neuro-Physics Laboratory of the 
Indiana University Medical Center in Indianapolis, Indiana. 
The tones were performed manually and recorded on film 
for examination and measurement. The instruments for 
recording the drum tones consisted of a calibrated micro- 
phone, a powerful amplifier, and a dual beam recording 
oscilloscope equipped with a synchronized 35mm. movie 
camera to record the sweep of the wave form. 


SUMMARIZATION OF FINDINGS 


The 12 x 15 inch field drum was found to be more 
responsive in producing greater duration increments with- 





out a corresponding increase in amplitude. The 2B stick 
excelled in producing the greatest duration on the 12 x 15 
inch field drum. The 5B stick was found to be best for 
procuring the maximum duration from the 63 x 15 inch 
drum. There is some indication that the 2B stick is too 
heavy to produce the maximum duration from the 635 x 15 
inch snare drum since the oscillograms show that the 
stick damps the initial and second vibrations of the drum 
tones. The experiments indicate that the 15S stick is too 
light to produce the maximum duration from the 12 x 15 
inch drum. 


CONCLUSIONS 


There is evidence that the snare drummer by employ- 
ing variations in the lengths of the strokes and the selec- 
tion of the stick can produce variations in the duration of 
the tones which may be translated into a system of note 
values. A four-inch stroke will produce twice as much 
duration as a one-inch stroke. The eight-inch stroke will 
produce twice as much duration as the two-inch stroke. 

A ratio of four-to-one increase in the length of strokes 
will result in doubling the duration of the initial stroke 
length. 

The theory of note values based upon variations in the 
length of strokes has been substantiated to a limited de- 
gree in this study. 

Microfilm $2.50; Xerox $4.60. 87 pages. 


THE MUSIC OF ANTON WEBERN 
(L. C. Card No. Mic 60-2792) 


Wallace Chessley McKenzie Jr., Ph.D. 
North Texas State College, 1960 


The purpose of this study is to present various factors 
which may lead to an understanding of Webern’s style of 
musical composition. The availability of scores and 
recordings of all of Webern’s published music made it 
possible to consider analytically each composition. 

While the main concern is with the music itself, a 
biographical sketch and a survey of the German art move- 
ment with which Webern was associated are also included. 
Thus the investigation comprises four areas: 1) the life of 
Anton Webern, 2) a survey of German Expressionism, 

3) the pre-twelve-tone music, Opp. 1-16, and 4) the later 
music in which Webern employed Schoenberg’s twelve- 
tone technique, Opp. 17-31. 

Anton Webern (1883-1945) lived most of his life in and 
around Vienna. The facts of his life which are most perti- 
nent to an understanding of his music are that he obtained 
a Ph. D. degree in Musicology from the University of 
Vienna (1906), he was a student and close friend of Arnold 
Schoenberg from 1904, he earned a living as a conductor, 
lecturer, and composer, and that he was a very close 
friend of Alban Berg and Hildegard Jone. 

The basic attitude of German Expressionism seems to 
have sprung from a disillusionment of the artist about the 
reality of life as it appears and a distrust of existing 
orders of society. The reaction was an intense subjective 
emotionalism which relied on an intuitive approach to 
penetrate to a reality behind appearances. 
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Webern’s connection with the expressionist movement 
was both direct and indirect. Only in the earlier years 
(c. 1905-c. 1915) was he personally associated with other 
men of the movement, particularly the painters of the 
Blaue Reiter group. His music displays such characteris- 
tics of musical Expressionism as distortion, extreme 
brevity, Klangfarbenmelodie, and abstraction. 

The division of Webern’s music into the two groups 
mentioned above is not an attempt at periodization. For 
there is no clear change of style in Op. 17. Most general 
elements of his style were formulated in the first sixteen 
works, and it is to this group that the greater attention is 
given in this study. 

After two well-structured works, Opp. 1-2, tonality in 
its traditional sense is no longer present as an organiza- 
tional potential. In Opp. 3-16 may be seen a gradual 
evolution of Webern’s musical style and technique. Gen- 
eral characteristics of this style involve increasingly 
complex rhythmic structures, which tend to reduce metric 
function; increasingly wider melodic leaps; the frequent 
use of extremes of range; special instrumental devices; 








and very frequent changes of tempo and loudness dynamics. 


More specific factors of the technique are 1) the recur- 
rence of two types of three-note groups, 2) Klangfarben- 
melodie, 3) complex formal relationships, 4) organized 
chromaticism, and 5) some attempt at spacial organization 
(Opp. 9 and 11). One particularly lyrical melodic con- 
figuration which was found to recur in every song cycle 
and in some instrumental works was called Webern’s 
“signature” phrase. 

In the first four twelve-tone works, Opp. 17-20, the 
technique was utilized in different ways, but in the Sym- 
phony op. 21 it became crystallized. From this point on 
the series had a more direct relationship to the melodic 
and harmonic content of the piece. In the later serial 
works Webern became more concerned with canonic 
techniques and organization of rhythm, dynamics, articu- 
lation, and space. 

Throughout the evolution of Webern’s style, one princi- 
ple was found to persist: each new complexity of relation- 
ship is counterbalanced by a significant simplification at 
another structural level. 

Microfilm $6.45; Xerox $22.95. 507 pages. 





INFLUENCES OF IMPRESSIONIST TONALITY 
ON SELECTED WORKS OF DELIUS, GRIFFES, 
FALLA, AND RESPIGHI. 

BASED ON THE CONCEPT DEVELOPED 
BY ROBERT MUELLER. 


(L. C. Card No. Mic 60-2829) 
Donald Nauman Morrison, Ph.D. 
Indiana University, 1960 


Supervisor: Professor Roy T. Will 


A. Statement of the Problem 


The purpose of the study was to discover, through 
analysis, the influences of impressionist techniques on 
other twentieth century composers. Specifically, the 
analyses were concerned with the selected works of four 
composers, Falla, Delius, Griffes and Respighi. 





Each of the four composers generally has been con- 
sidered an impressionist. The investigation was chiefly 
concerned with the concept of tonality of the impression- 
ists and the possible influence from this viewpoint on these 
four men. 


B. The Methods of Procedure 


Traditional analysis was not applied to impressionist 
music. The principles of tonal organization and the prac- 
tical method of analysis formulated by Robert E. Mueller 
in his study of The Concept of Tonality in Impressionist 
Music served as a point of departure in discovering what 
influences the impressionists had on other twentieth cen- 
tury composers. Tonality in impressionist music was 
very broadly defined as “Tonal organization.” 

The principles of impressionist tonal organization used 
were: 

1. Juxtaposition of fragmentary ideas (“tonal pillars”) 
which are re-introduced and re-used in a mosaic-like 
pattern not dependent upon formalized phrase structure. 

2. Retention of the basic structure of these ideas at 
transposed levels, or the same pitch level to provide a 
feeling for tonal center. 

3. Emphasis on return of the opening idea near the end 
to frame the tonal organization and prepare for the final 
cadence. 

If impressionist devices, mannerisms and techniques 
were not in evidence in each work or movement, then 
traditional analytical techniques were applied. Through 
this approach, modal techniques also emerged in several 
instances. 








C. Conclusions 





Analysis revealed that the degree of influence by the 
impressionists varied. In the music of Delius there was 
almost none. If there are impressionistic elements, he 
arrived at them independently of the French and worked 
out his own system. He holds in common with the French 
certain devices: supertertian structures, parallel pro- 
gressions of triads, seventh-ninth-eleventh and thirteenth 
chords. Ambiguous chords for the sake of their ambiguity 
do not appear, for Delius was always conscious of tonality. 
Keys are well established through traditional means before 
and after modulations to other keys. Cadences are based 
on traditional nineteenth century formulas. 

Griffes’ early music was grounded in traditionalism of 
the nineteenth century. An impressionistic middle period 
followed and lasted about ten years. He admitted admira- 
tion for the impressionists and used all of their devices. 
A short oriental phase followed the impressionist period 
and prefaced the final phase, experimentation with ab- 
stract, linear music and the use of arbitrary scales. 

With the exception of Psyche, Falla’s music can be 
analyzed according to traditional nineteenth century har- 
monic principles. He stated that the turning point in his 
career was his meeting with Debussy, but the significant 
influence of Debussy was that he taught Falla how to 
capture the essence of Spanish music without literal quota- 
tion. Though a change appeared in his music when he 
turned to a more universal style, the tonality concept 
remained rooted in traditional nineteenth century music. 

Respighi’s music was entirely analyzed with traditional 
techniques of tertian harmony. Undoubtedly he was at- 
tracted to French impressionism as well as to Russian 
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ideas of scoring, but there are no evidences of his employ- 
ing the impressionist concept of tonality. He wrote ele- 
gantly in the sense of the musical rhetoric of the nineteenth 
century. 

Since this investigation shows impressionism’s in- 
fluence on the concept of tonality in the work of the one 
man who was an avowed impressionist, and since many 
early twentieth century composers were interested in 
impressionism as a “liberating” force from the influence 
of the nineteenth century, further analysis and study of the 
influences of impressionist techniques on twentieth cen- 
tury composers other than the four men represented in 
this study would seem to be in order. 

Microfilm $2.50; Xerox $7.80. 168 pages. 


A STUDY OF THE EFFECTS OF 
DIATONIC HARMONY UPON THE 
AURAL PERCEPTION OF 
SELECTED MELODIC FRAGMENTS 


(L. C. Card No. Mic 60-2835) 


Tom Vernon Ritchie, Ph.D. 
Indiana University, 1960 


This was a study designed to determine the effects of 
diatonic harmony upon the aural perception of certain 
melodic fragments. An experimental test, devised by the 
researcher, was the measuring instrument. The test con- 
sisted of a number of melodic fragments, each appearing 
unharmonized and in various harmonized settings. The 
first note of each test item appeared upon the prepared 
test sheets which the subjects used to notate their re- 
sponses. Whether the fragment was unharmonized or 
harmonized, the response given by the subjects, in the 
case of each item, was the notation of the second, third, 
and fourth pitches of the uppermost or soprano melodic 
line. After a period of exploratory testing, twenty-four 
melodic fragments of four notes each were selected and 
these appeared on the final test in unharmonized and har- 
monized versions. There was a total of ninety-five test 
items. 

The reliability of the test was established by the test- 
retest method and the final test was given to fifty-eight 
college students in their sophomore year of music theory. 
The scores of unharmonized versions and harmonized 
versions of the various melodic fragments were grouped 
in various ways and were compared for significant differ- 
ences by using the chi square test. Comments upon these 
scores and speculations as to the reasons for their dif- 
ferences formed an important part of the report. Various 
factors in the musical backgrounds of the subjects were 
correlated with their scores on the test. 

The basic hypothesis tested in this study was: the aural 
perception of a melodic fragment is aided by having an 
accompaniment of simple diatonic chords heard with that 
melodic fragment. The basic hypothesis was not sus- 
tained. Although there were several cases in which a 
harmonized setting of a melodic fragment received a 
higher number of correct responses than its unharmonized 
version, the differences in these scores could not be con- 
sidered statistically significant. The inverse of the hy- 
pothesis was frequently true. The harmonizations often 
decreased perception to a significant degree. 
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Those harmonizations which introduced secondary 
triads decreased the perceptibility of the melodic fragment 
to a greater degree than those harmonizations which con- 
sisted entirely of primary triads. The ascending melodic 
fragments, whether harmonized or unharmonized, proved 
easier of perceptibility for the group of subjects as a 
whole than did the descending melodic fragments. 

On the whole, the number of chord changes did not seem 
to be a factor in altering the perceptibility of the melodic 
fragments. No pattern of consistency could be established 
within the various classifications of harmonization, with 
regard to amounts of effect upon perception. 

Those harmonizations in which a triad was outlined in 
the melodic fragment and which utilized that same triad to 
harmonize the tones of the triad being outlined (so that the 
triad appeared simultaneously in both horizontal and verti- 
cal arrangements) quite consistently afforded a greater 
degree of perceptibility than any of the other harmoniza- 
tions of the same melodic fragment. 

Considering the melodic fragments employed on the 
test as a whole, and excepting those discussed in the para- 
graph immediately above, there were no particular chord 
successions which consistently afforded a greater degree 
of perceptibility than others. 

A coefficient indicative of a high degree of correlation 
was found between the amount of training in piano ex- 
perienced by the subjects and the scores they achieved on 
the test. There was also a high correlation between past 
grades of the subjects in sight singing and their scores on 
the test. Microfilm $3.50; Xerox $12.40. 272 pages. 


LEONHARD EULER’S TENTAMEN NOVAE 
THEORIAE MUSICAE: 
A TRANSLATION AND COMMENTARY. 


(L. C. Card No. Mic 60-2844) 


Charles Samuel Smith, Ph.D. 
Indiana University, 1960 








The Tentamen novae theoriae musicae (An Attempt at 
a New Theory of Music) (1739) is the major treatise on 
music on Leonhard Euler (1707-1783), generally recog- 
nized as one of the greatest mathematicians of all time. 
The number of existing original editions of the Tentamen 
seems to confirm that it enjoyed a wide circulation in the 
eighteenth century. Interest in it has continued to the 
present day. Two French translations appeared in the 
nineteenth century, and the original Latin text, from which 
the present English translation was made, has been re- 
printed in the present century as part of the continuing 
publication of Euler’s complete works. It is the purpose 
of this translation to make the work more easily ac- 
cessible. 

The translation is preceded by an introduction which 
contains an outline of Euler’s life and works and a discus- 
sion of the various editions, background, purpose, and 
content of the Tentamen. 

The Tentamen includes a preface and fourteen chap- 
ters. In his preface, Euler proposes to investigate the 
principles from which can be found an explanation “of the 
nature of those things which please as well as those which 
displease.” He lists three possible conveyors of agree- 
ableness: (1) pitch, (2) duration, and (3) intensity. The 
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Tentamen consists chiefly of a classification of euphonic 
values under the first of these categories. In his day, 
Euler was a recognized authority on acoustics, and in 
Chapter I he logically precedes his novel scheme of 
classification with a discussion of “those principles of 
sounds and hearing which constitute the material upon 
which music depends.” 

The principal features of Euler’s classification are 
found in Chapter I. For him, all combinations of tones 
are consonances, but such combinations may be classified 
under various degrees of agreeableness. Euler’s point of 
departure is a psychological one. The whole structure of 
classification is erected on the basis of the ratios of the 
unison, octave, twelfth, and double octave, represented 
respectively by the ratios 1:1, 1:2, 1:3, and 1:4. The 
unison, classified as the most agreeable interval, belongs 
to the first degree of agreeableness. The octave, 1:2, 








belongs to the second degree. 1:3 and 1:4 receive an equal 
ranking and are assigned to the third degree. This estab- 
lishes an inductive pattern. The least common multiple 

of the numbers representing the pitches of a succession of 
tones, a chord, a succession of chords, or any group of 
tones, is assigned a unique degree of agreeableness. Euler 
calls this least common multiple an exponent. Euler re- 
quires that the tones be represented by whole numbers, and 
he devises his diatonic-chromatic genus, a species of just 
intonation, to satisfy this requirement. Hence, he rejects 
equal temperament. 

The appendix includes a comparison of the degrees of 
agreeableness of major and minor triads in Euler’s 
diatonic-chromatic genus and an analysis of his continued 
fraction for approximating the ratio of the octave to the 
fifth. Microfilm $4.70; Xerox $16.45. 365 pages. 
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SOME ACTIONS OF DRUGS AND HORMONES 
AT THE SUBCELLULAR LEVEL 


(L. C. Card No. Mic 60-3223) 


Donald Clarence Kvam, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Robert E. Parks, Jr. 


The following separate studies are described in this 
thesis: an investigation of the possible effects of hydro- 
cortisone on phosphoenolpyruvate formation, hydrocorti- 
sone-induced changes in hepatic glucose-6-phosphatase 
and fructose-1,6-diphosphatase activities, inhibition of 
hepatic induced enzyme synthesis by 8-azaguanine, the 
effect of 8-azaguanosine 5'-triphosphate on the in vitro 
incorporation of labeled amino acid into protein, and 
hepatic phosphorylase and epinephrine hyperglycemia. 

1. Investigation of the Possible Effects of Hydro- 
Cortisone on Phosphoenolpyruvate Formation. It has been 
previously shown that the glucocorticoids increase the 
rate of hexose formation from pyruvate in rat liver slices. 
A partial explanation for this effect could be afforded by 
an increased phosphoenolpyruvate formation from pyruvate 
by way of malate, oxalacetate and subsequent decarboxyla- 
tion to phosphoenolpyruvate by the phosphoenolpyruvate 
carboxylase reaction. Therefore the effects of hydro- 
cortisone on phosphoenolpyruvate formation by mito- 
chondria were investigated. In agreement with the results 
of others, guinea pig liver mitochondria were found to 
form measurable amounts of phosphoenolpyruvate. The 
investigation of the same process in rat liver mitochondria 
showed that phosphoenolpyruvate formation was negligible. 
No evidence was found for a cofactor in guinea pig mito- 
chondria which was absent in the rat. No stimulation of 
phosphoenolpyruvate formation by hydrocortisone was 
observed in either species. 

2. Hydrocortisone-Induced Changes in Hepatic Glucose- 
6-Phosphatase and Fructose-1,6-Diphosphatase Activities. 























The activities of hepatic glucose-6-phosphatase and 
fructose-1,6-diphosphatase have been reported to be in- 
creased after hydrocortisone administration. In the 
present studies it was found that these marked increases 
in enzymatic activities may be inhibited by treating the 
animals with ethionine. This inhibition may be reversed 
by the administration of methionine. This is further 
evidence that these increases represent induced enzyme 
formation involving the synthesis of new protein. In the 
presence of ethionine both blood sugar and hepatic glyco- 
gen levels rise after hydrocortisone injection, but to 
values distinctly below those found when induced enzyme 
formation can occur. Ethionine treatment does not affect 
the rate at which blood sugar and hepatic glycogen concen- 
trations rise for the first 6-12 hours after hydrocortisone, 
and despite this evidence that the actions of hydrocorti- 
sone have occurred, no increases can be detected in the 
activity of either phosphatase. The increases in the 
activities of these hepatic enzymes induced by diets high 
in sucrose do not occur in adrenalectomized rats, indi- 
cating that substrate-induction is not the only factor 
involved in these increases, if it is involved at all. 

3. Inhibition of Hepatic Induced Enzyme Synthesis by 
8-Azaguanine. A body of evidence has accumulated indi- 
cating that the carcinostatic agent, 8-azaguanine, has an 
inhibitory action on protein synthesis. To further test 
this hypothesis, the effects of this agent were examined on 
the induction of three hepatic enzymes. The induction of 
the enzymes chosen presumably involves synthesis of new 
protein. 8-Azaguanine was shown to inhibit the increases 
in hepatic glucose-6-phosphatase and fructose-1,6-diphos- 
phatase activities by hydrocortisone, and also to inhibit 
the induction of tryptophan pyrrolase by tryptophan in 
adrenalectomized rats. 

4. The Effect of 8-Azaguanosine 5'-Triphosphate on 
the In Vitro Incorporation of Labeled Amino Acid into 
Protein. A possible site of action for 8-azaguanine in 
inhibiting protein synthesis is suggested by the observa- 
tions that GTP is required in protein synthesis. Since the 
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synthesis of 8-azaguanosine 5'-triphosphate (8-azaGTP) 
by hepatic enzymes has been demonstrated, it was possible 
that, after its metabolism to this compound, 8-azaguanine 
inhibited protein synthesis by competing with the natural 
coenzyme, GTP. 

Studies conducted utilizing the in vitro incorporation 
system of Keller and Zamecnik showed that 8-azaGTP is 
capable of substituting non-competitively for GTP in the 
incorporation of labeled amino acid into protein. 

5. Hepatic Phosphorylase and Epinephrine Hyper- 
glycemia. In studies carried out on the relative activities 
of hepatic enzymes of hexose metabolism, it was noted 
that the activity of phosphorylase when measured in the 
direction of glucose-1-phosphate was of the same order of 
magnitude as that of glucose-6-phosphatase. Since phos- 
phorylase is a readily reversible enzyme and its activity 
in the direction of glycogen is three times greater than 
the reverse reaction, these findings challenged the con- 
cept of Sutherland and coworkers that the hyperglycemia 
resulting from epinephrine or glucagon administration 
was due to phosphorylase activation. 

In studies carried out in collaboration with Dr. W. F. 
Perske, no changes in phosphorylase activity were de- 
tected when hyperglycemia was produced by the injection 
of epinephrine or prevented by dihydroergotamine. These 
findings suggested that epinephrine administration brings 
about, in addition to phosphorylase activation, an alteration 
of equilibrium conditions to those favoring glucose forma- 
tion or activation of an alternative pathway for glycogen 
breakdown. Microfilm $2.50; Xerox $7.40. 160 pages. 








PHARMACOLOGICAL STUDIES ON 
THE BLOOD-BRAIN BARRIER 
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Supervisor: Professor Milton T. Bush 


Greig and Mayberry (J. Pharmacol. and Exper. Therap. 
102:1,1951) and Greig and Carter (Arch. Biochem. Bio- 
phys. 52:175,1954) reported that the lag in onset of bar- 
bitalanesthesia was greatly reduced by physostigmine and 
that the rate of barbital penetration into the mouse brain 
and guinea pig brain slices was increased by this cholin- 
esterase inhibitor. These findings implied a modification 
of the permeability of the blood-brain barrier by the 
physostigmine. 

Familiarity with the analytical procedure they used 
indicated that normal technical errors could lead to dif- 
ferences as great as those which these investigators found 
between control and treated animals. With the develop- 
ment of a highly improved technique for barbital deter- 
mination the influence of the cholinesterase inhibitors 
physostigmine (0.4 mg/kg) and prostigmine (0.36 mg/kg) 
on the rate of barbital (234 mg/kg) entry into the mouse 
brain has been investigated. In addition the effects of 
epinephrine (.25 mg/kg) and norepinephrine (.25 mg/kg) 
were studied in the same system. 

Barbital and the selected compound were administered 
Simultaneously by tail vein. At the chosen time interval 





the animal was decapitated, and brain, blood and liver 
samples collected. The barbital was extracted from the 
tissue with diethyl ether; the ether was then equilibrated 
with pH 10.0 Borate Buffer and the quantity of barbital 
determined by the Optical Density Difference method. 

Barbital with physostigmine or prostigmine produced 
signs of depression much sooner and much more intense 
than barbital alone. These included ataxia, muscular 
fasciculations and eventually loss of righting reflex. 
These signs could not be attributed to increased brain 
barbital levels because in animals receiving these drugs 
the brain barbital concentrations were not increased over 
the controls. In addition, there were no differences in 
liver or blood concentrations between the barbital- 
physostigmine-treated and the barbital-treated animals. 

Animals receiving barbital with epinephrine displayed 
immediate signs of depression and became anesthetized 
much sooner than controls. These animals had brain 
barbital concentrations some 60% above the control at two 
minutes. This epinephrine effect cannot be attributed to 
increased brain barbital levels alone, however, because: 
(1) the barbital-epinephrine mice were severely ataxic 
within one minute of the injection and usually unable to 
right (“anesthetized”) by two or three minutes, while the 
barbital mice (controls) showed almost no signs even of 
ataxia until after 10 minutes yet (2) the brain barbital 
levels of the two groups were the same at these two times. 

There were no apparent differences in the behavior of 
barbital-norepinephrine treated mice from that of the 
controls during the two minute time period; there was a 
small increase of brain-barbital levels. 

There was no depression observed in mice treated 
with epinephrine and 400 mg/kg of 5-t-butyl barbituric 
acid. 

For the experimental conditions chosen it is concluded 
that: (1) physostigmine does not alter the rate of pene- 
tration of barbital into the brain (2) norepinephrine in- 
creases this rate slightly (3) epinephrine increases this 
rate greatly and (4) epinephrine contributes to a greatly 
increased rate of onset and intensity of “anesthesia” by 
some (unknown) mechanism(s) in addition to increasing 
the rate of entry of barbital into the brain. 

Microfilm $2.50; Xerox $5.00. 100 pages. 


STUDIES ON THE COMBINED ACTION OF 
PENICILLIN AND STILBAMIDINE ON BACTERIAL 
CULTURES AND EXPERIMENTALLY INDUCED 
BACTERIAL ENDOCARDITIS 


(L. C. Card No. Mic 60-2771) 


Alfred Andrew Richtarik, Ph.D. 
University of Arkansas, 1960 


Major Professor: Lloyd D. Seager 


This study was divided into two parts. The first part 
was an in vitro study; the second part consisted of an 
in vivo study using rats. The tube dilution method was 
used to determine the in vitro sensitivity of a viridans 
Streptococcus to stilbamidine alone and in combination 
with penicillin. The lowest average bactericidal end point 
for stilbamidine was 8.75 mcg/ml. The lowest average 
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bactericidal end point for penicillin was 4.99 units/ml. 
When the drug and antibiotic were combined the lowest 
average bactericidal end point was 1.05 mcg/ml of stil- 
bamidine and 1.05 units/ml of penicillin. 

Experimental endocarditis was induced by subjecting 
rats to simulated high altitude prior to injecting them with 
alpha hemolytic Streptococcus. Animals were divided into 
groups which were pretreated at various time intervals 
with stilbamidine alone and in combination with penicillin. 
Other groups of animals were treated with the drug alone 
and in combination beginning at various times after infec- 
tion. The effect of therapy was evaluated from examina- 
tion of histologic sections of the heart. Stilbamidine and 
stilbamidine and penicillin were found to be effective in 
the treatment of induced bacterial endocarditis in rats. 

Microfilm $2.50; Xerox $5.20. 102 pages. 


CARDIAC EFFECTS OF 
CERTAIN PYRIDINE DERIVATIVES 


(L. C. Card No. Mic 60-3263) 


Hollis George Schoepke, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Frederick E. Shideman 


Auricles and papillary muscles of cats and heart-lung 
preparations of dogs were employed to determine the 
character and the mechanism of action of 4-methyl-2- 
aminopyridine (4M2AP) and its analogs (3-methyl-2- 
aminopyridine, 5-methyl-2-aminopyridine and 6-methyl- 
2-aminopyridine) on the heart. These compounds exhibited 
positive inotropic and chronotropic activities, 4M2AP 
being the most potent. Papillary muscles and auricles 
from cats whose myocardial catecholamines had been 
markedly reduced in concentration by prior administration 
of reserpine exhibited little or no positive inotropic and 
chronotropic responses to 4M2AP or any of its analogs. 
The positive inotropic and chronotropic responses to 
4M2AP and its analogs and to epinephrine were blocked 
by the prior administration of 1-(3,4-dichloropheny]l)-2- 
isopropylaminoethanol (DCI). Trimethyl-(2-(2,6-xylyloxy)- 
propyl) ammonium chloride (SK F-6890A), which prevents 
the release and/or synthesis of catecholamines at adrener- 
gic nerve endings, abolished the cardiostimulant effects 
of 4M2AP and its analogs but not those of exogenous 
epinephrine. It is concluded from these experiments that 
4M2AP and its analogs produce their cardiostimulant 
effects via release of catecholamines from sympathetic 





nerve endings and/or other elements containing catechol- 
amine stores which then act on adrenergic positive 
inotropic and chronotropic receptors. 4M2AP, TMA and 
amphetamine exert their cardiostimulant effects by the 
same mechanism and compete for a common site to re- 
lease catecholamines. The relative affinities of these 
compounds for the receptor site(s) varies. 

The cardiac preparations previously mentioned were 
also employed to study the cardiac actions of pyridine, 
2-aminopyridine (2AP), 2-methylpyridine (2MP), 3-methyl- 
pyridine (3MP), 4-methylpyridine (4MP) and 2,6-dimethyl- 
pyridine (2,6DMP) and their corresponding N-oxide 
derivatives. All of the pyridine compounds effected a 
positive inotropic response by papillary muscles. This 
effect was mediated via catecholamine release since DCI 
and SKF-6890A as well as prior reserpinization prevented 
the inotropic response. All of the pyridine compounds, 
except 2AP, produced transient negative inotropic re- 
sponses prior to the positive response. The negative 
inotropic effect is probably due to a direct depressant 
action on cardiac muscle since it was blocked by neither 
atropine nor nicotine. It was concluded that both the 
2-amino group and the 4-methyl group are essential for 
the marked positive inotropic activity present in 4M2AP. 
2AP and 2,6DMP elicited positive inotropic and chrono- 
tropic responses by auricles. These actions, as in the 
case of the papillary muscle, appear to be mediated via 
release of catecholamines. Pyridine, 2MP, 3MP and 4MP 
produced negative inotropic and chronotropic effects on 
auricles. The negative chronotropic responses were due 
to a muscarinic type of action. The negative inotropic 
responses were the result of less well defined and more 
complex actions and were probably due to a combination 
of muscarinic and direct muscular depressant actions. 

The N-oxide derivatives of the pyridine derivatives 
previously listed exhibited only positive inotropic activity 
when tested on the various isolated cardiac preparations 
and were less potent than their pyridine analogs. The 
positive inotropic effects of pyridine-N-oxide and its 
derivatives did not result from a release of catecholamines 
or an action on adrenergic inotropic receptor sites since 
their positive inotropic activities were not blocked by DCI, 
SKF-6890A or prior treatment of the animal with re- 
serpine. It would appear that these compounds act by 
some less well defined mechanism, possibly by a direct 
action on the myofibrils. The pyridine-N-oxide compounds 
exhibited either slight or no positive chronotropic activity. 
This and other evidence suggests that there are different 
receptors involved in the positive inotropic and chrono- 
tropic responses to a given drug. 

Microfilm $2.50; Xerox $7.20. 154 pages. 
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PHENOMENOLOGY AND THE PHILOSOPHY 
OF ST. THOMAS IN SELECTED WRITINGS 

OF EDITH STEIN 


(L. C. Card No. Mic 60-2670) 


Sister Mary Catharine Baseheart, S.C.N., Ph.D. 
University of Notre Dame, 1960 


This dissertation is an investigation of the attempt of 
Edith Stein (1891-1942), German nun-philosopher, who 
was early in her career the pupil and assistant of Edmund 
Husserl and later a translator and interpreter of the works 
of St. Thomas Aquinas, to establish in her own work a 
rapport between the two philosophies. The nature and 
extent of this rapport are studied in two works of her 
philosophical maturity: (1) a long article in Husserl’s 
Jahrbuch (Supplementband, Halle, 1929) on “Husserls 
Phanomenologie und die Philosophie des hl. Thomas v. 
Aquino,” in which she presents a confrontation of princi- 
ples and methods of the two; and (2) her major work, 
Endliches und Ewiges Sein (completed in 1936), in which 
is found the fruition of the previous confrontation in her 
own synthesis of phenomenological and Thomistic ele- 
ments. Her conclusions in (1) are explained and weighed 
by reference to the works of St. Thomas and of Husserl, 
and her synthesis in (2) is examined in order to distin- 
guish the strands of thought of each which she has woven 
into her work and to evaluate the result of this inter- 
weaving. 

Large topical concurrence between St. Thomas and 
Husserl was found in: the concept of philosophy as science, 
having the properties of universality, necessity, and ob- 
jectivity; the recognition of essence as characteristic of 
mental conception and of its consequent importance to 
philosophy; the kinship of Husserl’s “ideating” abstraction 
with St. Thomas’s doctrine of abstractio totius and of 
phenomenological essence-analysis with the Thomistic 
formulation of nominal definition. Within these large 
areas divergences were also noted. 

The doctrine of intentionality, which Husserl received 
indirectly from Scholastic philosophy through Brentano, 
was found to be a link with the philosophy of St. Thomas; 
however, Husserl] attempts to eliminate the subject-object 
dichotomy by limiting his consideration to the being of 
consciousness, whereas St. Thomas refers the intentional 
object to its counterpart in rerum natura. This difference 
was found to be palliated by the importance of sensation 
and perception in Husserl’s originary experience. 

Husser]l’s epoché was compared with St. Thomas’s 
prescinding from existence in treating the distinction 
between essence and existence, but Edith Stein concludes 
that rapport is broken if the suspension of the existential 
judgment is the ultimate, definitive state of mind and if 
Husserl’s reductions, culminating in “constitution” of the 
world, are accepted in full rigor. 

Endliches und Ewiges Sein shows Edith Stein to be a 

















faithful pupil of Husserl in that her philosophy is a 
philosophy of the inner life of the subject, taking its point 
of departure in what is immediately given and proceeding 
to an exact description of conscious experience, but she 
refuses to intentionality the power to “constitute” the 
object. She follows St. Thomas in formulating a philosophy 
of existence and essence and in seeking the ontological 
guarantee of knowledge in a universe of real beings. 

In her intentional and linguistic analysis she draws 
heavily on Husserlian method. The best example is her 
ascent to First Being, in which the Husserlian doctrine of 
temporality and the stream of consciousness, considered 
in the framework of the doctrine of potency and act, is 
effectively linked with St. Thomas’s tertia via to establish 
and penetrate the finitude of man’s own being and to attain 
the ultimate ground of this finitude in Necessary Being. 
Her passage from living, conscious being to metaphysics 
is an innovation with respect to both her masters. 

Edith Stein’s synthesis in Endliches und Ewiges Sein 
is not definitive but is a highly provocative attempt that 
invites completion by other philosophers of our time. 

Microfilm $2.75; Xerox $9.45. 210 pages. 





THE INTELLECTUAL AND MORAL VIRTUES 
AND THEIR VARIOUS RELATIONSHIPS 
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University of Notre Dame, 1960 


Virtues are good habits perfecting the various powers 
which man possesses as a human being. The speculative 
intellectual virtues of Understanding, Science, and Wis- 
dom, and the practical virtues of Art and Prudence perfect 
man’s intellect so as to insure correct thinking, but of 
themselves they do not assure the good moral use of the 
power. The moral virtues of Prudence, Temperance, 
Fortitude, and Justice extend to all man’s human actions 
and make the man good. 

Within the intellectual virtues, the most important 
relationship is that of Understanding as a necessary con- 
dition for Science and Wisdom in speculative thought, and 
for Prudence in the practical order. 

Within the moral virtues, Prudence necessarily de- 
mands the moral virtues to insure a good end prior to its 
deliberation about the means to attain that end. The moral 
virtues demand Prudence to determine the mean of reason 
in which the virtues consist. 

Between the speculative intellectual virtues and the 
moral virtues there exist the following relationships. 

In se, by reason of difference in ends and formality of 
object, they are independent. In the order of specification, 
the moral virtues require, in a remote but real way, the 
speculative intellectual virtues indirectly through Prudence 
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which requires universal principles of right conduct from 
which to reason. In the order of exercise, the speculative 
intellectual virtues require, for their acquisition, exercise, 
and use at least some of the moral virtues, particularly 
docility and studiousness. 

Between the virtue of Art and the moral virtues there 
exist the following relationships. In se, by reason of 
difference in ends and formality of objects, they are inde- 
pendent. Within the artist, the exercise and use of the 
virtue of Art is subordinate, like all human acts, to the 
end of man and therefore to moral virtue. On the other 
hand, the moral life of the artist can exert a potential, but 
real, influence on the exercise of his virtue of Art, both in 
the content and form, as well as in the manner of repre- 
sentation, of what he produces. Vice versa, the virtue of 
Art has the potentiality, by reason of its enabling him to 
delight in the pleasures of the spirit in a unique way, to 
make him a better man. Since the art object is alsoa 
reality, one of whose functions is to communicate an idea 
to men in a manner especially appealing to their imagina- 
tion and emotions, it, too, when it concerns human life and 
actions, has a potential and real influence on its con- 
templators. Once the art object is an existing fact, two 
distinct judgments can be made about it--an artistic judg- 
ment and a moral judgment. Art remains a true end for 
man, but it is not his ultimate end. 

Of interest and importance is the special relationship 
between Temperance and the intellectual virtues. Intem- 
perance does not seem to present the serious obstacle to 
the exercise of the virtue of Art that it does to the acquisi- 
tion and exercise of the speculative intellectual virtues. 
The rational explanation of this apparent paradox seems to 
lie in the different kinds of intellectual activity demanded 
by them. Immersion in vivid imagery, intense emotional 
experience, bodily pleasure and delight are the conditions 
which must be removed for speculative thought, whereas 
such conditions are not necessarily obstacles, and may 
even be helpful, to the artistic endeavor of the artist. 

The concept of “ordered human life” consists in seeing 
the virtues in their relationships to each other; the full- 
ness of human living is achieved by the man who makes 
such order an existential realization. 

Microfilm $3.80; Xerox $13.30. 295 pages. 


THE RELEVANCE OF MORAL JUDGMENTS TO 
THE CRITICAL EVALUATION OF LITERATURE 
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Columbia University, 1960 


This dissertation is an investigation of five approaches 
to the critical evaluation of literature based on specific 
moral considerations, and an attempt to evaluate the 
fruitfulness of these approaches as methods of criticism. 

Chapter I provides an introductory discussion of the 
topic and a specification of the five approaches to be 
examined: that involving the demand that the literary 
artist have a moral purpose or end; that the work have 
beneficial moral effects; that the artist possess special 
qualifications as a moralist; that the content or subject 
matter of the literary work be morally approved; that the 





work contain moral wisdom. This chapter also includes 
treatment of the distinction between the artistic and the 

non-artistic employment of language, and of the problem 
of truth in literature. 

Chapter II describes the demand that literature provide 
moral instruction or general moral improvement, i.e. the 
didactic position; its chief opponent, the demand for 
pleasure, i.e. the hedonistic position; the demand for both, 
i.e. the Horatian compromise, and alternatives suggested 
by Kant, Schiller and Henry James. 

Chapter III is an account of the moral effects that 
critics have ascribed to literature. These are divided 
into two main groups, educative and emotional; both harm- 
ful and beneficial influences of both types are described. 

Chapter IV discusses four special qualifications that 
critics have demanded of the literary artist, on the as- 
sumption that his function includes that of moralist: sanity 
or mental balance, exemplary moral character, knowledge 
of the moral realm, and moral sensibility. 

Chapter V contains treatment of some problems which 
arise in criticism in connection with moral judgments of 
content, and specifically, of judgments of obscenity and 
indecency, in regard to the characters, actions and theme 
of a literary work. This includes discussion of attempts 
to justify morally undesirable elements in literary works, 
and to delimit the proper subject matter of literature. 

Chapter VI describes three forms in which moral 
wisdom is frequently embodied in literary works: as 
direct expressions, as implied or suggested statements 
or valuations, and as underlying themes. Attempts to 
relate the presence of wisdom to literary excellence are 
also described. 

Chapter VII, the conclusion, contains an evaluation of 
the five approaches discussed, on the basis of the con- 
ception of literature, the criteria of literary excellence 
and the standards of sound criticism presented. On these 
grounds, the demand that the literary artist have a spe- 
cific moral purpose or special qualifications as a moralist 
is rejected, and the claim that the moral effects of litera- 
ture are relevant to the judgment of literary excellence 
denied. 

The demand that the subject matter of literature fall 
within the limits of the moral sensibility of a given society 
and time is, however, granted, as is the requirement that 
obscene elements be justified by their function in the work 
as a whole. Finally, it is maintained that the embodied 
wisdom in a literary work should be evaluated not by 
determining its conformity to external religious, moral 
or political ideologies, but by applying the criteria here 
considered to be those of literary excellence in general, 
namely, vividness, complexity, maturity and coherence. 

Microfilm $3.75; Xerox $13.05. 289 pages. 
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The current conceptions of the nature of number, re- 
sulting to a great extent from the work on foundations of 
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mathematics, are largely independent of any theory of yet unites the parts, i.e. units, which compose the number. 
abstraction and seem not to be connected with quantity. The consideration of number in the concrete brings to 
This essay proposes to show that it is not only possible to light the measure character of number. Number can then 
develop a theory of number based upon quantity and be- be defined as “multitude measured by one,” and this 
holden to a process of abstraction, but that such a theory definition amplified in the two instances of abstract and 
seems necessary to account for the mutual relations of concrete number. 
mathematics and the physical sciences. By tracing the development of the mathematical notion 
The three chapters that compose the body of the essay of number, a means of extending the natural number notion 
treat of quantity, multitude and number - in that order. is proposed. This symbolic number not only admits 
The formal ratio of quantity is arrived at by an analysis “zero” and “one” to the number series, but allows the ex- 
of quantitative change, and the divisibility stemming from tension of the name to include the rationals, the imagi- 
that ratio is held responsible for the discrete elements naries, complex and other notions of number that are 
that will form the basis for number. Quantity as it ap- essential to modern mathematics. The distinction of the 
pears in the various orders of abstraction is discussed in name for a universal nature and the symbol of a mere 
order to clearly distinguish the various formalities that accidental collection or class marks the difference be- 
arise; in particular, physical quantity and mathematical tween the theory of natural numbers just outlined and the 
quantity are contrasted. symbolic number of current theory. Though not all 
Material multitude, which results from physical divi- theorists define number in terms of the class concept, it 
sion of quantified substance, is distinguished from formal is a commonly held and much discussed notion. 
multitude. The opposition, distinction, division and asso- The application of modern theory to physical situations 
ciated antithetic notions of unity and units which fall under is justified on the basis of two facts: first a proposed 
the distinction, indicate that the basis for the natural isomorphy between numerical relations and physical 
number concept is in physical plurality. An analysis of situations in their quantitative aspects -- based upon the 
the process by which number might be attained in the abstracted character of the number ratio and its resultant 
experience of multitude leads to the conclusion that a analogical relationship to the concrete -- and second, the 
limited set or collection of physically discrete elements simple congruence of the elements of a class with the 
is grasped by a direct sense intuition, called subitizing, elements of a natural number. 
but the subjectivism that seems to be present causes dif- An appendix to the essay outlines the theory of abstrac- 
ficulties for the interpretation. tion held by the author and compares this theory with a 
The key to the understanding of number and the ulti- selection of notions of abstraction that are often as- 
mate removal of the difficulties encountered, is seen to be sociated with a critique of an abstraction theory of 
dependent upon the grasp of the ratio which owes its unity natural number. 
and form to a species of order, and order that distinguishes Microfilm $2.50; Xerox $7.80. 167 pages. 
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PHYSICS, GENERAL to that of Jackson. Plane polarized light reflected from a 
polished metal surface will be elliptically polarized, and 
HELIUM I FILM PROFILE AND RELATIVE a transparent film on the metal surface will cause a change 
IMPORTANCE OF HEIGHT AND in the parameters of the ellipse. The magnitude of these 
SURFACE PRESSURE changes will depend on the thickness of the film, and thus 
from an analysis of the reflected elliptically polarized 
(le ©. Card Mo, Bile 80-0295) light the film thickness can be inferred. 

Owen Thomas Anderson, Ph.D. The thickness of the He II film at 1.40°K was measured 
The University of Wisconsin, 1960 over a height range from 2.5 to 40 cm. The results agree 
better with an expression of the form d = kh~’/* than with 
Supervisor: Associate Professor Joseph R. Dillinger d=kh7’/* or h= (a/d)° + (b/d)° . There was an abrupt 
change in the film thickness accompanying an abrupt 

Liquid helium at a temperature below 2.18°K forms an change in the distance to the liquid supplying the film, 
anomalously thick film on any surface with which it is in during which there was no change in the vapor pressure 
contact, providing the surface is at the temperature of the to which the film was subjected. Thus it may not be pos- 
helium. This study is an attempt to answer three ques- sible to account for the contour of the film by considering 
tions about the film. (1) What is the functional dependence it to be an unsaturated adsorbed film subjected to a 
of the film thickness on height above bulk liquid? (2) Can pressure varying with height as has been suggested. Fluc- 
the film be considered as an unsaturated adsorbed film tuations of the data from a smooth curve, which could have 
subjected to a vapor pressure varying with height? (3) Is been interpreted as suggesting the existence of systematic 
the film thickness a smoothly varying function of height as irregularities similar to those observed by Knudsen and 
is implied by the relation d= kh™ oie Dillinger, were not resolved in the present experiment. 

The film thickness was measured by a method similar Microfilm $2.50; Xerox $3.00. 48 pages. 
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STRENGTHS AND WIDTHS OF MOLECULAR 
SPECTRAL LINES IN THE INFRARED 


(L. C. Card No. Mic 60-2742) 


Harold J. Babrov, Ph.D. 
University of Pittsburgh, 1960 


It has long been recognized that a great deal of infor- 
mation about the nature of intermolecular forces may be 
obtained by studies of the widths of molecular spectral 
lines. In the present work the cross sections for colli- 
sions between HCl and various other molecules have been 
determined from measurements of the widths of the first 
eight absorption lines of the P-branch of the fundamental 
vibration-rotation band of HCl. The method used is an 
indirect one which calls for the prior determination of the 
strength of a line from the measured integrated absorption 
of the line in a two-part experiment. The two-part ex- 
periment is necessary to disentangle the effect of the line 
strength on the integrated absorption from the effect of 
the line width. The strength and width are both varied (in 
the two halves of the experiment) by separately varying 
the absorber pressure and the pressure of the broadening 
gas. The measured line strengths are in excellent agree- 
ment with the current theory. With the strengths known, 
the half-width of each line is determined from a single 
measurement of the integrated absorption of the line. Line 
widths have been measured using a group of eleven collid- 
ing molecules chosen to give information on the various 
aspects of collision broadening (e.g., the effects of inter- 
action potential and the velocities of the colliding mole- 
cules). Cross sections are calculated from the line widths 
by the usual relationships. The cross-section data vary 
greatly from one molecule to the next, and, for most gases, 
show a great dependence on the rotational quantum number 
of the line. The latter result is in contradiction to much 
present day theory. 

Microfilm $2.50; Xerox $5.60. 113 pages. 


BASIC THEORY OF QUANTUM HYDRODYNAMICS 
(L. C. Card No. Mic 60-2697) 


Claude Clair Barnett, Ph.D. 
Washington State University, 1960 


A theory of the hydrodynamical behavior of a fluid 
based on the quantum mechanical properties of a collection 
of interacting particles is constructed. The theory starts 
with the quantum mechanical many-particle Hamiltonian 
with interactions and the quantum mechanical equations of 
motion for particle observables; then defines operators 
corresponding to hydrodynamical observables in terms of 
the particle coordinate and momentum operators; and 
finally deduces the equation of continuity, the equation of 
momentum transport and the equation of energy transport 
for the hydrodynamical operators. The flow velocity 
parameter is introduced to cast the quantum mechanical 
equations in a form identical to the classical equations of 
hydrodynamics. The quantum mechanical ensemble aver- 
age of this theory is shown to be equivalent to Irving and 
Zwanzig’s theory. 

Commutation relations for the hydrodynamical opera- 





tors are deduced and used in a preliminary investigation 
of the nature of the elementary hydrodynamical excitations. 
A survey of classical, quantum mechanical and field 

quantized hydrodynamical theories, both particle and 
continuum, both statistical mechanical and dynamical, 
displays the basic concepts of hydrodynamics within a 
logical framework and points out the relation of each 
theory type to the basic theory of quantum hydrodynamics 
developed in this thesis. 

Microfilm $2.50; Xerox $8.00. 171 pages. 


POSSIBLE CAUSES OF DOUBLE SHOCK 
FORMATION IN EXPLOSIVELY LOADED IRON 


(L. C. Card No. Mic 60-2699) 


Donald Robert Curran, Ph.D. 
Washington State University, 1960 


The double shock formation at 130 kilobars in explo- 
sively loaded iron was originally thought to be due to a 
dynamic first order phase transition from alpha (b.c.c.) 
to gamma (f.c.c.) iron. However, recent work has cast 
doubt upon the validity of this mechanism. 

Therefore, in this thesis we have first reviewed the 
conditions for stability of a single shock and from these 
have inferred the necessary and sufficient conditions for 
formation of a double shock. Second, we have shown that 
a second order phase transition is a possible cause of 
double shock formation. Third, we have proposed the 
second order Curie point transition as a possible cause 
of the double shock formation in iron. 

In the case of the proposed Curie point transition it is 
found that the experimental data applying to the problem 
are meager and in general not encouraging. However, 
there is enough experimental and theoretical uncertainty 
present to make the Curie point transition a possible 
cause of the double shock formation. Therefore, several 
experiments are proposed which would directly test the 
Curie point mechanism. 

Microfilm $2.50; Xerox $3.80. 66 pages. 


A NUCLEAR MAGNETIC RESONANCE STUDY 
OF Cu,(CO; )2(OH), 


(L. C. Card No. Mic 60-2374) 


Richard Dwight Ewing, Ph.D. 
Michigan State University, 1958 


Major Professor: R.D. Spence 


The magnetic properties of azurite, Cu,;(CO;).(OH)2, 
have been examined by means of nuclear magnetic reso- 
nance. The protons of the hydroxyl groups have been used 
as probes to study the internal field of the crystal. The 
temperature dependence of the proton signal has been 
examined over a range of 1.6 K to 300 K. 

At 1.86 K it is shown that azurite undergoes an anti- 
ferromagnetic transition. Three different samples were 
used to confirm the transition temperature of 1.86 K. 
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The angular dependence of the line shifts, away from the 
position of a free proton resonance, upon the rotation of 
the crystal in the external magnetic field was used to 
confirm the antiferromagnetism. 

The temperature dependence of the line shift between 
1.9 K and 30 K is presented as a qualitative measure of 
the susceptibility in this temperature range. The depar- 
ture of this temperature dependence at low temperatures 
from a Curie-Weiss Law is discussed. 

An assignment has been made of the positions of the 
protons in the crystal lattice which is consistent with the 
experimental data. 

Microfilm $2.50; Xerox $3.60. 61 pages. 


THE SPECTRUM OF SINGLY-IONIZED 
TELLURIUM WITH SOME COMPUTATIONS 
ON RELATED SPECTRA 


(L. C. Card No. Mic 60-3207) 


Sister M. Bernarda Handrup, O.S.F., Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Julian E. Mack 


The classification of the Te II spectrum, the theoretical 
interpretation of two of its configurations, viz. 5p* and 
5p*6p, and a brief comparison of some features of this 
spectrum with related spectra are discussed in this thesis. 
The number of known Te II energy levels has been in- 
creased from 21 odd and 24 even to 42 odd and 66 even, 
of which 3 odd and 15 even are listed as uncertain. Each 
level is assigned to a configuration or to a group of inter- 
acting configurations. An ionization potential of 152300 K 
is deduced from the first three members of the series 
5p’ nd (4), while calculations using larger groups of levels 
indicate an ionization potential of 150000 + 3000 Kaysers. 

Far-ultraviolet hollow cathode plates made by S. Avel- 
len of Lund were used to search for the new levels. Meas- 
urements on these plates have been supplemented by those 
of J. S. Ross, F. A. Pick, L. and E. Bloch, and P. La- 
croute. A total of 587 classified and 940 unclassified 
Te II lines are listed. An additional 800 unclassified lines 
in the far-ultraviolet are tentatively assigned to tellurium. 
Accurate g-values for 92 of the levels have been obtained 
from Zeeman effect plates made at the Oak Ridge National 
Laboratory by P. Griffin and K. Vander Sluis. 

Matrix calculations are given both for the ground con- 
figuration 5p" and for the nearly complete configuration 
5p°6p. A code written for use on the IBM 704 computer by 
R. E. Trees was used for the latter calculation. The rms 
deviation for the five known levels of 5p* is 170 K; for the 
19 known levels of 5p’6p it is 634 K. Calculated g-values 
for 5p* *S° and *P° agree within .01 Larmor units with 
those obtained from the forbidden transition between these 
two levels. The rms value of the calculated minus the 
observed g-values for 5p*6p is 0.16 Larmor units. 

Although the matrix calculation shows that the coupling 
is intermediate, the occurrence of many pairs of levels 
differing by one unit in their J value strongly suggests J'/ 
or pair coupling. Thirty-one levels have been assigned 
J'? classifications. 

The electrostatic and spin-orbit parameters used for 





the Te II 5p* and 5p’6p calculations are compared with 
those in twenty np” and six np” (n+1)p configurations in 
related spectra. The parameter values are shown to vary 
in a regular fashion with z and with the degree of ioniza- 
tion of the atom. 

Although no extensive series were found in this study, 
the important low configurations are now relatively well- 
known. The sufficiency of the electrostatic and the spin- 
orbit interactions in explaining the general features of 
this spectrum has been shown by the agreement of calcu- 
lated and observed values in the configurations studied. 
Finally the parameter values used in the Te II calculations 
have been confirmed by the comparisons made with re- 
lated spectra. Microfilm $2.50; Xerox $6.60. 140 pages. 


THE DETERMINATION OF OPTICAL CROSS 
SECTIONS FOR RESONANCE LINES OF ATOMS 
IN FLAMES UNDER CONDITIONS OF 
PARTIAL THERMAL IONIZATION 


(L. C. Card No. Mic 60-2961) 


Fritz Walter Hofmann, Ph.D. 
Duke University, 1960 


Supervisor: H. Sponer 


The contours of the resonance lines of the alkali and 
alkaline earth elements, emitted by the respective vapors 
in an acetylene flame, are determined by the Doppler 
effect and by the broadening caused by “collisions” of the 
radiating atoms with flame gas molecules. The collision 
broadening of a spectral line can be described by a single 
parameter, viz., the optical cross section. This study is 
concerned with the experimental determination of such 
cross sections for the above elements under the conditions 
prevailing in flame gases. 

A Meker burner was constructed which provided an 
extended and homogeneous medium of hot flame gases for 
the thermal excitation of the studied lines, free of self- 
reversal. Measurements were made with an acetylene-air 
flame at 2480°K and an acetylene-air-nitrous oxide flame 
at 2730°K. These temperatures were determined by a 
modified line reversal method, and were independent of 
the resonance lines employed. 

The ratio of collision and Doppler half-widths deter- 
mines the relationship between the total line intensity and 
the density of atoms capable of emitting the line. A loga- 
rithmic plot representing this relationship, the so-called 
intensity-density curve, has a low and a high density 
asymptote whose point of intersection yields the ratio of 
collision and Doppler half-widths. Since the latter can 
be calculated from the reversal temperature, the 
former is also determined and leads to the optical cross 
section. 

Partial thermal ionization of the metal atoms destroys 
the required proportionality between the concentration of 
the salt solution sprayed into the flame and the resulting 
density of emitting atoms, since the degree of ionization 
decreases with increasing concentration. By adding a 
sufficiently high concentration of a second, easily ionizable 
element, the density of free electrons, and hence the de- 
gree of ionization of the studied element, can be held 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





PHYSICS 651 





constant over the concentration range needed for con- 
structing an intensity-density curve. 

The validity of this method rests on the assumption 
that the ionization reactions are thermally equilibrated 
when the flame gases enter the measuring zone, 20 mm 
above the burner top. This assumption was verified by 
direct determinations of the electron concentration in the 
flame gases by a microwave attenuation method. The 
electron concentrations resulting from one or a mixture 
of two alkali elements in the flame agreed with the values 
calculated from the Saha theory. In the case of the alka- 
line earths, the intensities of the ionic resonance lines 
were measured in addition to the atomic lines and elec- 
tron densities, so that the Saha equilibrium quotient could 
be determined experimentally. Good agreement with 
calculated Saha constants was obtained in all cases. 

The measurements yielded the following optical cross 
sections, expressed in square angstroms. 





Spectral Optical Cross Section Spectral Optical Cross 
Line 2480°K 2730°K Line Section, 2480°K 


Ca 4227 56.3 56.9 K 17665 60.1 
Sr 4607 66.8 64.5 K 7699 97.4 
Ba 5535 37.2 41.2 Rb 7801 79.0 
Li 6708 46.2 Rb 7948 73.0 
Na 5890 60.2 65.5 Cs 8521 94.0 
Na 5896 58.7 Cs 8944 89.6 











Previously published values for the resonance lines of 
K, Rb, and Cs are considerably higher than those listed 
above, probably because the distortion of the intensity- 
density curves by the varying degree of ionization was not 
taken into account. The values obtained in this study for 
the alkali resonance lines are in general agreement with 
those calculated on the basis of the Weisskopf- Lindholm 
theory of collision broadening. In the case of the alkaline 
earths, the lack of reliable f-values would not allow a 
meaningful comparison with this theory. 


Microfilm $2.50; Xerox $6.20. 127 pages. 


THE IMPORTANCE OF CONVECTION AS 
A HEAT TRANSFER MECHANISM IN 
TWO-PHASE POROUS MATERIALS 


(L. C. Card No. Mic 60-2946) 


Ray Dean Jackson, Ph.D. 
Colorado State University, 1960 


Convection of heat in porous materials of various 
particle sizes was studied by subjecting the materials to 
various temperature gradients. Seven sizes of glass 
beads were used as the porous material for most of the 
measurements. The purpose was to determine the oc- 
currence and magnitude of convective flow in these sys- 
tems. Convective flow effects were separated from 
conductive effects by measuring an apparent thermal 
diffusivity under various conditions and relating the 
variations to convection. 

Convective heat flow in air dry porous materials was 





found to be of no practical consequence. Water saturated 
systems exhibited distinct convective flow. The magnitude 
of convective flow in water saturated porous material was 
of little consequence in systems of particle sizes less than 
0.47 mm. With particle sizes larger than 0.47 mm. con- 
vective effects become increasingly important. 

Convection was detected in 3 mm. glass beads at hot 
facetemperatures as low as 5 degrees. The 6 mm. beads 
exhibited convection at a hot face temperature of 2.7 
degrees. The lower limit of the occurrence of convection 
was not determined in either case. 

An approximate theory was developed to predict the 
magnitude of convective heat transfer in porous materials. 
The experimental data agreed reasonably well with the 
theory. 

Regardless of particle diameter or hot face tempera- 
ture a sudden onset of convection was not detected. The 
occurrence and magnitude of convection appear to in- 
crease gradually with particle size. 

Microfilm $2.50; Xerox $5.00. 97 pages. 


THE FLOW OF SUPERFLUID HELIUM 
IN A 1.1 MM. CAPILLARY. 


(L. C. Card No. Mic 60-2964) 


John Newell Kidder, Ph.D. 
Duke University, 1960 


Supervisor: William M. Fairbank 


Measurements have been made of the pressure gradient 
along a 1.1 mm diameter tube in which the superfluid 
component of liquid helium II was flowing isothermally. 
The circular cross-section flow tube was constructed of 
thin stainless steel, and was isolated at either end by a 
filter of very fine porosity. An electric current in a small 
manganin wire heater in a chamber at one end of the flow 
tube caused the superfluid to flow from the bath through 
one filter, along the flow tube, and then through the second 
filter up into the heater chamber. The flow of superfluid 
into the heater chamber displaced the bulk fluid which 
flowed out an exhaust tube back to the bath. The heater 
chamber was thermally insulated from the bath by a 
vacuum jacket. Because the flow tube was isolated by the 
ultra fine filters, only the superfluid moved therein. The 
normal fluid was held at rest. 

The pressure gradients were measured with an unusual 
and especially sensitive technique. Two resonant cavities in 
the 3 cm microwave band were used as level detecting stand- 
off pipes. The flow system and cavities were located ina 
copper can that was immersed in a bath of helium. Helium 
was admitted into the can until the level was such that the 
cavities were approximately half filled. If the relative level 
of helium between the two partially filled cavities was 
changed by 10~° cm, the relative resonant frequency was 
changed by 2.4 kc. In order to detect a change in the rela- 
tive resonant frequency, a klystron was stabilized to each 
cavity, usinga modified Pound frequency stabilizing system. 
Any change in the recorded beat frequency between the two 
klystrons represented a change in the relative helium level 
between the two cavities, and hence was a measure of the 
pressure gradient along the flow tube. 
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Measurements of the pressure gradient as a function of 
the superfluid velocity were made at four temperatures 
between 1.26°K and 1.57°K. It was found that below a cer- 
tain critical velocity no pressure gradient could be de- 
tected. The apparatus was able to detect pressure 
gradients as small as 3x10~* dynes/cm*. The data 
indicated that there was, in fact, zero pressure gradient 
below the critical velocity. At velocities above the critical 
velocity the pressure gradient was found to vary as 
Vs(Vs-V-), where v, is the superfluid velocity and v, 
is the critical velocity. The value of the critical velocity 
varied linearly with the temperature from a value of 
1.4 mm/sec at 1.26°K to 0.95 mm/sec at 1.57°K. 

Microfilm $2.50; Xerox $3.60. 63 pages. 


STUDIES OF ELECTRIC AND MAGNETIC 
FIELD EFFECTS ON POSITRONS AND 
POSITRONIUM IN GASES 


(L. C. Card No. Mic 60-2756) 


Felix Edward Obenshain, Jr., Ph.D. 
University of Pittsburgh, 1960 


The present experimental investigation is concerned 
with the interactions of positrons with gases and the for- 
mation and/or decay of positronium in the presence of 
applied electric and magnetic fields. Two of the standard 
experimental techniques are used for the detection of the 
positron annihilation (1) the two-photon angular correla- 
tion method and (2) the single-photon spectral measure- 
ments. 

The work presented here was undertaken primarily, in 
order to obtain an understanding of a certain asymmetry 
previously observed in this laboratory which implieda o- E 
energy shift in positronium; the enhancement in posi- 
tronium formation necessarily enters when the electric 
field is applied. 

The range-energy systematic associated with applied E 
is studied in detail. It is found to be the same general 
size as the asymmetry in question; however, there are 
certain details of the latter which remain unexplained by 
this systematic. 

Those positronium enhancement results which do not 
bear specifically on the asymmetry problem are as fol- 
lows. The enhancement measured in argon and nitrogen 
is on the whole consistent with previous knowledge. 

A similar increase in positronium formation, by an 
electric field in oxygen, in this case accessible only by 
the angular correlation method, is produced and studied, 

In sulfurhexafluoride a normal enhancement of forma- 
tion, not previously reported, is separated from the ab- 
normal apparent decrease in formation first observed by 
Marder et al. The main features of both effects, the first 
typical of all gases, the second peculiar to SF., are 
determined, Microfilm $2.50; Xerox $5.40. 110 pages. 





HYPERFINE STRUCTURE IN THE 
ARC SPECTRUM OF ARGON 37 


(L. C. Card No. Mic 60-3257) 


Merton M. Robertson, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Julian Ellis Mack 


The nuclear spin and nuclear magnetic moment of 
argon 37 have been determined by high resolution optical 
spectroscopic methods, with a Fabry-Perot interferome- 
ter. The A” was produced through the Ca*°(n a@)A*” reac- 
tion by pile neutron irradiation of CaF,. The A*’, which * 
has a half-life of 34.1 days, was extracted, purified, and 
loaded into an electrodeless discharge tube, which was 
liquid air cooled in operation. The source initially con- 
tained 1.6 yg of A*’, contaminated by about an equal 
amount of A*. The A“ permitted the determination of 
the isotope shift of A*’ with respect to A® in some levels. 
The levels investigated were primarily those of the 
3p°4s and 3p°4p configurations; hyperfine structure 
energy level diagrams were established for all the terms 
of these configurations. The nuclear spin was determined 
by application of the interval rule and by intensity con- 
siderations to be 3/2, in good agreement with the single- 
particle nuclear shell model theory prediction of a d;/, 
nuclear ground state. The nuclear magnetic moment was 
determined from the hyperfine splittings in the 3p°4s 
configuration, using the theory of intermediate coupling, 
to be 0.97 + 0.30 nm. 

Microfilm $2.50; Xerox $4.60. 89 pages. 


PHYSICS, ELECTRONICS AND 
ELECTRICITY 


APPLICATION OF THE WIENER-HOPF 
TECHNIQUE TO HALF PLANE DIFFRACTION 
OF CYLINDRICAL WAVES 


(L. C. Card No. Mic 60-3326) 


Donald Edward Amos, Ph.D. 
Oregon State College, 1960 


Major Professor: F. Oberhettinger 


The electromagnetic field produced by a line current 
oriented parallel to the edge of a perfectly conducting half 
plane is considered. The Maxwell equations reduce to a 
single wave equation for an electric field component with 
zero boundary values on the half plane. The problem is 
rephrased in terms of an integral equation of the Wiener- 
Hopf type, and the solution is found in a form which is 
suitable for manipulation in pulse studies. 

Asymptotic results for the induced current distribution 
are presented for large and small distances from the edge 
of the plane. Microfilm $2.50; Xerox $3.00. 44 pages. 
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PHYSICS, NUCLEAR 


INELASTIC SCATTERING OF 14 MEV NEUTRONS 
FROM BISMUTH-209, IODINE-127 
AND SULFUR-32. 


(L. C. Card No. Mic 60-2721) 


Roy Turner Arnold, Ph.D. 
Vanderbilt University, 1960 


Supervisor: Professor C. D. Curtis 


Spectra have been obtained for 14 Mev neutrons in- 
elastically scattered from Bi”, I'*’ and S**. The time 
of flight data were corrected for background and detector 
efficiency. Also, the energy interval per time channel 
was changed to a linear energy scale. No provisions have 
been made for instrument resolution and multiple scatter- 
ing. Qualitative analysis has been made on the basis of 
both (n,n') and (n,2n) processes. Because of distortions 
in the high energy region due to de-excitation gammas and 
elastically scattered neutrons, the interpretations are 
given only for neutrons with energy less than 8 Mev. 

A single exponential level density for Bi7™ and for I 
agrees well with the low energy part of the spectra. 
Values of the nuclear temperature determined from a 
Maxwellian for first neutrons from bismuth and iodine are 
0.87 + 0.10 Mev and 0.85 + 0.10 Mev, respectively. Com- 
parison of the data with statistical calculations does not 
definitely indicate whether the effect of the second neutron 
is to shift the nuclear temperature to higher or lower 
values. Observations by other workers on the high energy 
neutrons show an angular asymmetry. This indicates that 
the statistical model is not applicable to the low lying 
levels in Bi?”. Therefore, it is doubtful that the level 
spacing in Bi*™” is small enough for an average over reso- 
nance levels to remove interference terms in the angular 
distribution. From the energy spectra alone it does not 
seem likely that a constant and dense level structure in 
the final Bi” nucleus is unreasonable, but this undoubtedly 
arises from the poor energy resolution for the high energy 
neutrons. 

The broad hump in the bismuth data around 3.5 Mev 
can be attributed either to the effect of second neutrons or 
a group of levels in Bi”. Three body break-up is ruled 
out on the basis of the agreement between the low energy 
parts of the spectra taken at 90 and at 20 degrees. Asa 
result of the poor energy resolution, the effect of second 
neutron emission on the observed energy spectra has not 
been completely determined. It is not definite that better 
resolution would resolve the effect of second neutrons, but 
a high resolution experiment should yield useful results on 
second neutron emission. 

Spectra for I*”” show no evidence of three body break- 
up. When compared with the results on bismuth, this is 
not surprising since the last neutron in I**’ is bound with 
1.7 Mev greater energy than the last neutron in Bi. 
Second neutron emission most likely involves more than a 
constant level density in I***. If a constant level density 
were sufficient, then it would be necessary that o(n,2n)/ 
o(n,n') be less than one in order to fit the data. This is 
not what has been observed in cross section measure- 
ments. 

Comparisons of the S** data with theory indicate, as 
expected, that the statistical model is not always applicable 
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in this mass region. An abrupt change in the level density 
at an emitted neutron energy of 1.7 Mev can be interpreted 
as evidence for a dense group of levels similar to the 
known groups at lower excitation energies. One would not 
expect a contribution of second neutrons from the S™ 
impurity to lead to such an abrupt change in the apparent 
level density. 

The observed excess of high energy neutrons in all of 
the spectra may be attributed to direct interactions or to 
favored transitions between widely separated levels in the 
compound and target nuclei, respectively. Increasing 
experimental evidence seems to indicate that direct 
processes are the favored events. 
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THE POLARIZATION OF NEUTRONS FROM 
THE Li'(p,n)Be’ REACTION. 


(L. C. Card No. Mic 60-3167) 


Sam M. Austin, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor H. H. Barschall 


The polarization of neutrons from the Li"(p,n)Be’ 
reaction was measured by observing the left-right asym- 
metry in the scattering of these neutrons fiom a liquid 
oxygen analyzer. A proton-recoil proportional counter 
was used to detect the neutrons. The analyzing power of 
oxygen for neutrons was calculated from phase shifts 
derived from previous total neutron cross section meas- 
urements. 

Measurements were made at a reaction angle of 50° 
between 2.1 and 3.1 MeV. While earlier measurements 
were consistent with constant polarization between 2.1 and 
4.5 MeV, the present measurements show a significant 
variation of the polarization as a function of energy. The 
experimental polarizations decrease rapidly from a value 
near +0.45 at 2.15 MeV to a broad minimum centered at 
2.45 MeV, where the polarization is about +0.20 and then 
increase to a constant value near +0.30 for energies 
above 2.7 MeV. 

Angular distributions of the polarization were meas- 
ured at 2.2, 2.6, and 3.0 MeV; the angular ranges covered 
at these energies were 30° to 70°, 30° to 115° and 30° 
to 70°, respectively. The angular distributions appear to 
be slightly peaked in the forward direction. At 2.6 MeV, 
the polarization is near zero at 105° and 115°. 

The experimental data on the polarization and differ- 
ential cross section do not agree with the results of 
calculations made assuming that parameters similar to 
those suggested by Macklin and Gibbons correctly de- 
scribe the reaction. The inequality of the reduced widths 
for neutron and proton emission of the 3* level at 2.25 
MeV can be explained in terms of the mixing by electro- 
magnetic effects of states with the same J” and different 
isotopic spin. Microfilm $2.50; Xerox $4.40. 83 pages. 
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NEUTRON FLUX PARAMETERS OF AN 
URANIUM METAL EXPONENTIAL EXPERIMENT 


(L. C. Card No. Mic 60-3331) 


Curtis Gordon Chezem, Ph.D. 
Oregon State College, 1960 


Major Professor: David B. Nicodemus 


Certain conflicts arising from previous measurements 
of neutron flux parameters in the equilibrium spectrum of 
natural uranium have been resolved. The neutron flux 
parameters which were investigated are listed below along 
with ‘best’ values as measured in this work. 


Material buckling -0.0119 + 0.0005 cm~? 
Diffusion length 9.17+ 0.18 cm 
U-235/U-238 fission 

cross section ratio 
Pu-239/ U-238 fission 

cross section ratio 
Np-237/U-238 fission 

cross section ratio 
U-238 inelastic scattering 


cross section 2.00+ 0.04 barns 


The experiment was performed at the Pajarito critical 
assemblies facility of the Los Alamos Scientific Labora- 
tory. Two exponential columns of natural uranium, each 
30 inches high, having diameters of 15 inches and 21 
inches were excited by a small fast reactor. The columns 
and source reactor were elevated some 11 feet above the 
ground level to reduce flux perturbations due to back- 
scattering of neutrons. Perturbation corrected measure- 
ments in both columns agree to within experimental error. 

The measurements, performed by fission chamber, 
radiochemical and foil activation techniques, are all self 
consistent and consistent with calculated values. Signifi- 
cant softening of the source spectrum produced no detect- 
able effect on the parameter values in the equilibrium 
region. The methods and results of other similar works 
are compared with the Pajarito experiment. 
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ANOMALOUS MAGNETIC MOMENTS OF BARYONS 
IN A STATIC CUTOFF THEORY 


(L. C. Card No. Mic 60-2724) 


Terry Tom Crow, Ph.D. 
Vanderbilt University, 1960 


Supervisor: Professor Wendell G. Holladay 


In recent years high energy experiments indicate the 
number of elementary particles has essentially doubled. 
These new particles fall into two general classes; the 
K mesons (kaons) whose masses are about 970 electron 
masses, and the hyperons A, =, - whose masses are 
greater than the nucleon mass. 

A question of fundamental importance concerns the 
nature of the strong interactions among the baryons 
(nucleons and hyperons) and mesons (kaons and pions). 


The items following each abstract are 
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The anomalous magnetic moments (the deviations from the 
predicted Dirac moments) of the nucleons have provided 
an important check on the various theoretical proposals 
for the interaction of nucleons and pions. The possibility 
that baryon magnetic moments might play a similar role 
in determining the interactions of all baryons with other 
particles has been the motivation for calculating these 
moments. 

A static cutoff form of the pion-nucleon interaction has 
made nucleon moment predictions that are in reasonable 
agreement with experiment, so we have used a static 
cutoff form of field theory to describe all meson-baryon 
interactions. Such a theory neglects baryon currents and 
effects of baryon-antibaryon pairs. From this formulation 
we have calculated in a perturbation expansion these 
terms; second order pion, second order kaon, fourth order 
pion, and fourth order pion kaon cross terms. In order to 
calculate the fourth order pion kaon cross terms we have 
formulated a renormalization program in which baryon 
mass differences are taken into account. For a baryon X, 
we have used a uniform cutoff; namely 5.5 M,/6.7. We 
have used g*n1/4m = 14 and assumed various values for 
other coupling constants to evaluate the above contribu- 
tions. Our results have shown that the fourth order cross 
terms may contribute as little as 0% or as much as 50% 
of the total anomalous moments. 

If we assume our static theory has some degree of 
validity, our conclusions are these. For certain couplings 
static theory predicts moments that are within 20% of the 
experimental values (only the neutron and proton moments 
have been measured). For other baryons we do not expect 
our results to be any better than the nucleon results. For 
all couplings considered the A° and =° moments are small. 
If the 5* anomalous moment is more than one nuclear 
magneton, our results indicate all pion-baryon couplings 
may be the same. If the -° moment is quite small or 
negative, it seems all pion-baryon couplings are not the 
same. 

We have no unambiguous way to choose a cutoff and our 
results are certainly cutoff dependent. Also only the pion- 
nucleon coupling constant is known to any degree of cer- 
tainty. However, we do believe measurements of baryon 
magnetic moments in conjunction with other pertinent 
data would provide valuable information concerning the 
strengths of the various couplings. 
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BETA-GAMMA ANGULAR CORRELATION 
MEASUREMENTS IN FIRST FORBIDDEN 
BETA DECAY 


(L. C. Card No. Mic 60-2814) 


Helmut Johannes Fischbeck, Ph.D. 
Indiana University, 1960 


It has been shown that the measurement of the angular 
correlation between a first forbidden 8 group and the sub- 
sequent y ray in favorable cases may lead to the deter- 
mination of nuclear matrix element parameters. The 
energy dependence of the angular correlation coefficient 
€ was found to agree with the theoretical expression: 

€ = (p’/W)k(R + eW)/C(W). 
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Here, k, R, and e are combinations of the six matrix 
elements occurring in first forbidden 8 decay, and C({W) 
is the shape factor. In the case of Eu’™ the negative 
anisotropy coefficient was measured at eleven energies 
ranging from 0.675 Mev to 1.277, with an accuracy of 5% 
or better. It was found that the results could be explained 
in terms of the modified Bj; approximation. Only two 
nuclear matrix element parameters (z= 1, Y= 0.69 + 
0.06), contribute to the decay. The vanishing of the other 
four parameters was attributed to selection rule effects. 
The anisotropy coefficient, in the case of Rb”, ranges 
from +0.06 at 160 kev to +0.19 at 630 kev. The values 
obtained at seven energies in this range are accurate to 
about 5%. The following values for the two matrix element 
combinations R and e were found: R= 0.077 + 0.04 and 
e = 0.021 + 0.001. A measurement of the anisotropy coef- 
ficient ¢ in the case of La’® at 1.67 Mev, gave ¢ = 0.099 
+ 0.003. Under the assumption that the modified Bj; 
approximation is justified, the nuclear parameter Y was 
calculated to be Y = 0.5 and compared with Y = + 0.9 as 
derived from Langer’s shape factor measurement. It is 
hoped that these more reliable data on angular correla- 
tions in first forbidden 8 decay will lead to further theo- 
retical analysis and may also lead to a knowledge of the 
matrix elements involved in the decay. 
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ISOTOPE SHIFT IN 
THE ARC SPECTRUM OF NICKEL 


(L. C. Card No. Mic 60-3264) 


Daniel John Schroeder, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Julian E. Mack 


The Fabry-Perot etalon has been used to determine the 
isotope shift in 31 wavelengths in the nickel arc spectrum. 
Small quantities of enriched Ni-58, Ni-60, Ni-61, Ni-62, 
and Ni-64 were excited in hollow cathode tubes cooled by 
liquid air and measurements were made in the wavelength 
region A3300A to A4000A. Isotope shifts well below the 
resolving limit of the etalon were measured by this pro- 
cedure. The normal mass shifts were calculated and 
subtracted from the observed isotope shifts and the differ- 


ences were attributed to the specific mass and field effects. 


The relative level shifts of terms of 4 configurations were 
deduced from the observed line shifts, these being the 
“complex” configurations, 3d°4s* and 3d°4s4p, and the 
two-electron configurations, 3d°4s and 3d°4p. For lines 
arising from the transition 3d°4s* - 3d°4s4p the specific 
mass shift is slightly larger than the normal mass shift 
and is in the same direction as the normal shift. For the 
transitions 3d°4s - 3d°4p the specific mass shift is gen- 
erally smaller than the normal mass shift and some are 
in one direction and others in the opposite direction rela- 
tive to the normal mass shift. This variation in specific 
shift is accounted for by perturbations on terms of the 
3d°4p configuration by nearby terms of the 3d°4s4p con- 
figuration. For the 3d°4s - 3d°4s4p transitions, the spe- 
cific mass effect is about five times as large as the normal 
mass effect and is in the opposite direction, while in the 





3d°4s* - 3d°4p transitions the specific mass effect is many 
times larger than the normal mass effect and is in the 
same direction. The large specific shifts in lines of these 
latter two transition types are attributed to the presence of 
an additional 3d-electron in either the upper or the lower 
configuration and in particular is due to the coupling 
between this 3d-electron and the closed electronic p-shells. 
Deviations of the relative shifts between adjacent pairs of 
even isotopes from those predicted by the mass effect 
theory are attributed to the field effect. The relative level 
shift resulting from the field effect due to a single 4s- 
electron is the same for the adjacent isotope pairs, 60-62 
and 62-64, while the relative level shift for the isotope 
pair, 58-60, is found to be approximately 4mK larger than 
that for the other adjacent isotope pairs. From the shell 
model of the nucleus the neutrons added to Ni-58 to form 
Ni-60 are p, /, neutrons while the subsequent neutrons 
added to form Ni-62 and Ni-64 are f,/, neutrons. On this 
basis it is possible to account qualitatively for the deduced 
non-linear field effect. 
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THE TRANSIENT BEHAVIOR OF THE 
TEMPERATURE COEFFICIENT OF RESISTANCE 
OF THIN METALLIC FILMS 


(L. C. Card No. Mic 60-3388) 


Jay Simon Chivian, Ph.D. 
Lehigh University, 1960 


An experimental investigation was made into the 
transient behavior of the temperature coefficient of re- 
sistance (TCR) of thin metallic films. The purpose of the 
investigation was two fold: to understand and reduce the 
errors inherent in the calibration of thin film heat flow 
gauges, and to investigate the TCR as a function of film 
thickness, substrate conditions, and heat treatment. The 
vacuum system used permitted very clean evaporation of 
platinum films. To measure the transient TCR a pulsed 
Wheatstone bridge utilizing a dual power supply was used, 
thereby reducing the error in heat flow gauge calibration 
to + 6%. It was found that the substrate surface condition 
before evaporation had drastic effects on adherence, 
resistivity, andthe TCR. In particular, the transient TCR 
was sometimes found to be quite different from the steady- 
state TCR. After increasing the temperature of the film 
and substrate to 550°-575°C and returning to room temper- 
ature, the resistivity was smaller and the TCR larger. 
Films annealed in this way showed increasing TCR with 
increasing thickness, 
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SPLITTING OF THE NUCLEAR QUADRUPOLE 
RESONANCES IN SOLID CHLORINE 


(L. C. Card No. Mic 60-2919) 


Langdon Teachout Crane, Jr., Ph.D. 
University of Maryland, 1960 


Supervisor: Professor Roy S. Anderson 


Pure nuclear quadrupole resonances of C1*° and C1*’ 
nuclei in solid chlorine have been investigated using high 
resolution spectrometers. Both resonances consist of two 
components having intensity ratio of 3:1 with the more 
intense component lying lower in frequency. At 77K, the 
separation of the components is 3.3 kc for the Cl** reso- 
nance and 2.8 kc for the Cl*’ resonance. 

Measurements of the Cl*° resonance over a tempera- 
ture range from 77°K to 130°K show that both the resonance 
frequency and the component separation diminish with 
increasing temperature and have a greatly increased tem- 
perature dependence above 89°K. The contributions of 
molecular stretching vibrations to the specific heats of 
both solid and liquid chlorine become significant in this 
temperature region. A simple model is used to calculate 
the effects of anharmonic vibrational bond stretching. It is 
concluded that the splitting is caused by bond elongation, 
but that some additional process becomes evident above 
89°K to account for the sudden increase in temperature 
dependence. Microfilm $2.50; Xerox $5.80. 118 pages. 


NUCLEAR SPIN RELAXATION IN SOLID He® 
(L. C. Card No. Mic 60-2949) 


John Morton Goodkind, Ph.D. 
Duke University, 1960 


Supervisor: William M. Fairbank 


Nuclear magnetic resonance pulse techniques have 
been used to measure the transverse and longitudinal 
relaxation .mes in solid He*. The measurements were 
made at constant volume as a function of temperature and 
at constant temperature as a function of pressure. The 
temperatures ranged between 1.37 K and 3 K and the pres- 
sures were raised to 2000 pounds per square inch. 

Striking discontinuities in both relaxation times are 
observed as the solid is compressed to the more dense 
phase at 3, 2.5, and 2.2 K. At 1.38 K there is no dis- 
continuity in the values of the relaxation times as the 
phase boundary is crossed but there is a discontinuity in 
their rate of change with pressure. Some very rough 
thermodynamic arguments are used to attempt a qualita- 
tive understanding of these results. 

The constant volume results agree quite well with the 
predictions of the relaxation theory proposed by Torrey 
and also, in the low temperature limit, with that proposed 
by Bloembergen, Purcell, and Pound. The “activation 
energies” measured from these results exhibit some 
discrepancies which can not be attributed to experimental 
error. Microfilm $2.50; Xerox $3.60. 64 pages. 





ELECTRICAL CONDUCTIVITY AND ULTRAVIOLET 
ABSORPTION SPECTRA OF HIGH-PURITY 
POTASSIUM CHLORIDE SINGLE CRYSTALS 


(L. C. Card No. Mic 60-3339) 


Paul Milnore Gruzensky, Ph.D. 
Oregon State College, 1960 


Major Professor: Allen B. Scott 


Ionic conductivity and ultraviolet absorption spectra 
have been measured on high-purity potassium chloride 
single crystals grown from the melt by a modified Kyro- 
poulos technique. Melts were contained in reactor grade 
graphite crucibles, and the crystals were grown in an 
argon atmosphere. Ultraviolet absorption spectra between 
200 and 360 my indicated either a complete absence of 
absorption bands or only weak bands at 247 and 273 mu. 
Conductivities were measured between 250° and 600°C by 
passing a direct current pulse through the crystal and 
recording the deflection of a ballistic galvanometer. The 
polarity was reversed after each pulse. A plot of the 
logarithm of conductivity against reciprocal absolute tem- 
perature indicated the usual two regions of the curve. 
Considerable variation of the slope in the intrinsic region 
was noted. The extrinsic slope corresponded to an aver- 
age activation energy of 0.65 eV, with the absolute magni- 
tude of the conductivity in this region depending on the 
purification techniques to which the starting material had 
been subjected. Lowest extrinsic conductivities were 
obtained on crystals grown from KCl which had been 
recrystallized from aqueous solutions. Transitions from 
extrinsic to intrinsic conductivities, for the most part, 
occurred in the temperature range of 430° to 460°C. Con- 
ductivities of KCl single crystals containing small addi- 
tions of K,SO, initially followed a single straight line with 
slope corresponding to that of intrinsic conductivity. 
Continued measurement with temperature cycling, to 
625°C as a maximum temperature, indicated an appre- 
ciable hysteresis, suggesting the presence of a non- 
equilibrium number of thermally produced vacancies. The 
conductivity could be restored nearly to the original in- 
trinsic slope by heating the crystal to 450°C and cooling, 
and the hysteresis was absent if the crystal was cycled 
below 450°C. The results on sulfate doped KC1 indicate 
that in the temperature range 350° to 450°C, the equilib- 
rium number of positive ion vacancies is established 
rapidly by migration of vacancies to and from internal 
sources such as dislocation lines. 
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THE ROTATION OF DIATOMIC MOLECULES 
IN MOLECULAR CRYSTALS 
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Molecular rotation in crystals of nitrogen and carbon 
monoxide is investigated. The following contributions to 
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the crystal field hindering free rotation are taken into 
account: 


(a) the interaction of the molecular quadrupoles; 


(b) the effect of the anisotropic molecular polarizabili- 
ties; 


(c) the asymmetry in the short-range repulsive forces. 


The results of a theoretical calculation of the minimum 
energy configuration support the structure proposed by 
Ruhemann; it is shown that the crystal field is axially 
symmetric at each lattice site. 

A classical treatment of the rotational distribution 
leading to the prediction of a transition temperature for 
rotational order-disorder is carried out for non-polar 
diatomic molecules. 

The Schrodinger equation for a rigid rotor in the crystal 


field is solved for the lowest rotational states of CO and No. 


It is shown that the classical treatment is not justified for 
these crystals due to the large separations of the lowest 
eigenvalues. The zero-point energy of rotation is found to 
be of the same order of magnitude as the zero-point vibra- 
tional energy. Microfilm $2.50; Xerox $4.40. 83 pages. 


INELASTIC NEUTRON SCATTERING BY 
CONDUCTION ELECTRONS AS A PROBE OF 
THE SUPERCONDUCTIVITY ENERGY GAP 


(L. C. Card No. Mic 60-2927) 


William Hamilton Lupton, Ph.D. 
University of Maryland, 1960 


Supervisor: Dr. Richard A. Ferrell 


The inelastic scattering of neutrons by the conduction 
electrons in a metal is studied. A degenerate electron gas 
is used as a model for the normal state of a metal, and the 
differential cross section for inelastic scattering is cal- 
culated in the first Born approximation. The cross section 
is found to be peaked in the forward direction due to the 
interaction of the neutron magnetic moment with the 
electronic currents. The scattering by the nuclei of the 
crystal lattice is also considered and the incoherent elastic 
scattering shown to be the predominant source of inter- 
ference for the electronic scattering. A phenomonological 
treatment of the electronic scattering verifies the Born 
approximation calculation and shows that the cross section 
can be expressed in terms of a frequency and wave number 
dependent conductivity. 

An experiment is proposed wherein the neutron scatter- 
ing by a metal is measured both for the superconducting 
state and for the normal state. The angular dependence of 
the difference in counting rates will be related to the fre- 
quency dependence of the conductivity. This difference in 
the counting rates is calculated for lead by using the fre- 
quency dependent conductivity reported by Glover and 
Tinkham. Assuming that the incoherent nuclear scattering 
has a differential cross section of 10 millibarns per 
steradian, a thermal neutron flux of 10** cm~? sec! 
results in a minimum counting time required for statisti- 
cal significance of twenty minutes at an angle of twenty 
milliradians and over two hours at five milliradians. Al- 
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though such an experiment would require a long time, the 
data obtained from a large target would correspond to the 
properties of a bulk superconductor, and questions of 
surface effects met with in other measurements would be 
irrelevant. It is pointed out that the scattering from a 
single crystal could be used to investigate any anisotropy 
of the energy gap and Fermi sea. 
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VIBRATIONAL THERMODYNAMIC PROPERTIES 
OF LATTICES WITH DEFECTS 
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In this paper, some techniques have been developed for 
evaluating the changes in the vibrational properties of a 
lattice due to the presence of defects, and they have been 
applied to the study of the effect of defects on some lattice 
models. The techniques are based on the work of Montroll 
who has given a method for obtaining integral expressions 
for the change due to defects in an additive function of the 
normal mode frequencies of a lattice. The integral ex- 
pressions for the changes in vibrational thermodynamic 
properties are contour integrals of functions whose poles 
are distributed in such a way that integration becomes 
inconvenient. It is shown in this paper that if we restrict 
ourselves to the evaluation of the change in thermodynamic 
properties at low and high temperatures, the need for 
integrating over such singular functions can be avoided by 
using some special devices. These devices lead to some 
useful formulae which are employed in the study of the 
effect of isotope and substitutional impurities in one, two, 
and three dimensional lattices with nearest neighbour 
central and noncentral force interactions. Results are 
given for the low and high temperature values of the change 
in Helmholtz free energy due to defects in these cases, 
Methods for extending the applicability of these techniques 
to the case of more complicated lattices are indicated and 
the discrete frequencies that arise due to an isotope defect 
in lattices with coupled displacement components are 
computed. Microfilm $2.50; Xerox $5.20. 101 pages. 
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THE VELOCITY OF SOUND IN METALS 
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The effect of electron relaxation on the longitudinal 
velocity of sound in an idealized metal is studied by the 
use of the dielectric constant theory of metals. The 
idealized metai consists of a degenerate electron gas, 
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a deformable, positively charged, uniform background, and 
impurity centers of an unspecified nature. A sound wave 
is taken to be a periodic deformation of the positive back- 
ground. This deformation brings about fluctuations in 
charge density which are partially screened by the electron 
gas. The amount of screening is determined by the wave 
number and frequency dependent dielectric constant of the 
electron gas. 

Because a longitudinal sound wave sets up an electric 
field in a metal, it can be treated from the point of view 
of Maxwell’s equations in a general medium. This leads 
to a dispersion relationship for the sound wave, which, 
simply stated, is that the total dielectric constant of the 
metal be zero. The total dielectric constant consists of 
two parts: the electron dielectric constant, and the ionic 
polarizability. 

The electron dielectric constant depends on the elec- 
tron distribution. The equilibrium distribution before the 
sound wave is introduced is not the same as the equilib- 
rium distribution after the sound wave is introduced, This 
leads to a relaxation of the electron distribution which is 
characterized by a relaxation time of the order of that 
occurring in the theory of electrical conductivity. 

To calculate the electron dielectric constant one uses 





a relation between the dielectric constant and the con- 
ductivity. The conductivity is calculated by calculating the 
electric current which occurs in response to the electric 
field present in the metal. This current is calculated on 
one hand by a method which makes use of Boltzman’s 
equation and transport theory. Alternatively, the current 
is calculated with the aid of non-local relationships be- 
tween current and electric field, gradient of electron 
density, and velocity of the positive background. 

The dispersion relation gives agreement with the pre- 
vious theories of ultrasonic attenuation and also shows 
that the velocity of sound is essentially unaffected by 
electron relaxation and independent of frequency. 

A second mode of attack consists of calculating the 
energy associated with the sound wave in terms of the elec- 
tron dielectric constant and showing that relaxation does 
not substantially effect the energy. The energy of the 
sound wave is related to the elastic constants of the metal 
and the elastic constants are related to the velocity of 
sound. As a result, we are able to establish the theorem 
that the elastic constants of metals measured by static 
methods are the same as those inferred from measurements 
of the velocity of sound, in so far as the free electrons are 
concerned, Microfilm $2.50; Xerox $4.80. 92 pages. 
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The dissertation is in three parts. Part I deals with 
the construction of a square-wave electromagnetic flow- 
meter from commercially available units. The removal 
of switching transients is accomplished by means of a 
mechanical chopper. 

Part II presents blood flow patterns recorded in the 
carotid, renal, superior mesenteric, coronary, common 
iliac, and femoral arteries. The effects of small doses of 
acetylcholine, norepinephrine, phenylephrine, and nitro- 
glycerine are shown. 

Part III is concerned with an investigation of the prob- 
lem of the redistribution of blood flow following moderate 
hemorrhage. Dogs were bled amounts equal to 5% of their 
blood volumes, at ten minute intervals, for four consecu- 
tive bleedings. Blood flow, pressure, and heart rate were 
continuously monitored. Flow was recorded in the su- 
perior mesenteric, common iliac, and renal arteries. 

The results indicate that the superior mesenteric and 
common iliac vascular beds show the greatest early con- 
striction, whereas the renal bed maintains its flow despite 
the decrease in blood volume. After the fourth bleeding, 
however, the renal bed constricts rapidly to parallel the 
common iliac bed, whereas the superior mesenteric bed 
shows only a slight further constriction. These studies 





suggest that blood is shunted away from muscle and intes- 
tine during early bleeding; but, after sufficient blood loss, 
blood supply to the intestine is maintained at the expense 
of other areas. The continued high levels of flow to the 
superior mesenteric bed is probably the cause of the in- 
testinal congestion seen in animals dying in hemorrhagic 
shock. Microfilm $2.50; Xerox $4.60. 86 pages. 
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This study was undertaken to investigate the role of 
peripherally situated thermoreceptors in the activation of 
the end-mechanisms of temperature regulation. Pro- 
cedures were directed to alter the sensitivity of peripheral 
receptors of restrained, unanesthetized dogs. Changes in 
response to thermal stresses under these conditions were 
recorded. 

During each experiment alternating thermal changes 
were produced by rapidly cycling the room temperature 
from one thermal extreme to the other. This made it pos- 
sible to observe a wide variety of thermoregulatory end- 
mechanisms ineach experiment. By reversing the sequence 





PHYSIOLOGY 





of these thermal changes in part of the studies, it was 
possible to observe all the recognized, significant thermo- 
regulatory responses. 

The skin thermosensitivity was altered by topical 
application of pharmacological agents. A topical anes- 
thetic, pramoxine hydrochloride (-4-[3-(p-butoxphenoxy)- 
propy] morpholine hydrochloride), was used to produce 
hypothermoesthetic condition. Hyperthermoesthesia was 
elicited by the use of menthol. 

The physiological parameters recorded for the assess- 
ment of thermoregulatory end-mechanisms were heart 
rate, respiratory rate, shivering activity, and skin and 
rectal temperatures. These were recorded continuously 
on two 3-channel Grass polygraphs. Room temperature 
and relative humidity were recorded at frequent intervals. 

No significant differences of rectal temperatures or 
skin temperatures were noted between the experimental 
and control groups of animals for equivalent times in the 
experimental procedures. The core temperature, as 
indicated by deep rectal temperature, was ruled out, in 
many cases, as the stimulating factor for the activation of 
thermoregulatory end-mechanisms. Paradoxical rectal 
temperature changes for given thermoregulatory re- 
sponses were observed in a large number of individual 
experiments. 

A less pronounced alteration of trunk skin temperature 
occurred in menthol-treated animals before the activation 
of thermoregulatory significant events than in their con- 
trols. This was interpreted as being indicative of an 
increased thermosensitivity on the part of this group, 
since room temperature changes were ruled out as causa- 
tive factors. 

Pramoxine hydrochloride had an effect opposite to that 
of menthol. In this group the alteration of skin tempera- 
ture occurring before the activationof the thermoregula- 
tory end-mechanisms was greater than that recorded in 
the corresponding control group. 

This was interpreted as an indication that pramoxine- 
treated animals are less thermosensitive. 

These changes in skin temperatures at the time of 
activation of the thermoregulatory responses of the ex- 
perimental groups were more pronounced in the case of 
trunk skin temperatures than in leg skin temperatures. 
Cooling produced the effects to a greater extent than did 
heating. 

The fact that topically applied pharmacologic materials 
were effective in altering the threshold for the activation 
of thermoregulatory end-mechanisms in dogs, coupled with 
the findings of paradoxical core temperature changes at 
these points, suggests that peripheral receptors acted as 
the initial site of thermoregulatory stimulation for ex- 
ternal thermal changes in these animals. 

Microfilm $2.50; Xerox $6.00. 123 pages. 
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Daily injections of progesterone were made into bred 
ewes for various periods of time. The ewes were slaugh- 
tered at 5, 13, and 25 days of gestation. The progesterone 
appeared to cause some suppression of normal corpus 
luteum growth; but there was no evidence either of re- 
gression from initial size or of impairment of function. 

The effects of injecting progesterone on day-35, -42, 
and -49 of pregnancy were studied in heifers slaughtered 
on day-56 of pregnancy. Progesterone had no significant 
effect on corpus luteum weight, but caused a significant 
decrease in the progestogen content. 

Stimulation of the cervices of heifers during estrus had 
no effect on either the weight or progestogen concentration 
of the corpus luteum when studied at day-14 of the estrual 
cycle. 

The effect of a single intravenous injection of unfrac- 
tionated gonadotrophic extract from sheep pituitary glands 
approximately 72 hours before slaughter was studied in 
cows at 233-247 days of pregnancy. There were no ap- 
parent effects of this injection on the fetus or on the status 
of the pregnancy; a statistically insignificant effect on the 
mean corpus luteum weight was observed. The gonado- 
trophin injection caused a decrease (P < 0.01) in total 
progestogen (both concentration and content per gland). 
Cholesterol levels were essentially unaffected, 

Two experiments were used to study the level of func- 
tion of the corpus luteum during early pregnancy. Experi- 
ment one was a comparison of day-14 of the estrual cycle 
and day-14, -28, and -42 of pregnancy. Experiment two 
consisted of day-18, -23, and -28 of pregnancy. The mean 
corpus luteum weight apparently did not vary with stage of 
pregnancy. Progesterone and total progestogen (both con- 
centration and content) were lower (P < 0.01) on day-28 
and -42 of pregnancy than on day-14. The regressions of 
both progesterone content and total progestogen content 
per day of pregnancy, to day-28, were not significantly 
different between the two experiments. Pooled regres- 
sions were highly significant (P < 0.01). The concentra- 
tion of 4-pregnene-208-ol-3-one did not appear to change 
with stage of pregnancy. The cholesterol concentration 
underwent a steady rise to day-28 in both experiments, but 
in experiment one returned by day-42 to a level similar to 
that found at day-14. Mean concentrations of DNA were 
not ‘different, but RNA concentration decreased with in- 
creasing length of gestation. A decreased percentage of 
functional cells was apparent histologically at day-23 of 
pregnancy and at later stages. There also appeared to be 
more functional cells in corpora lutea from unbred heifers 
on day-14 of the estrual cycle than from heifers on day-14 
of pregnancy. Microfilm $2.50; Xerox $4.60. 88 pages. 
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This is a study of the interpretation of and response to 
the phenomenon which has been described as the “* revolu- 
tion of rising expectations” among certain leadership 
groups in Central America. It is an attempt to describe 
the manner in which these groups perceived the desira- 
bility or inevitability of large scale social, economic and 
political transformation of the societies within which they 
operated. 

The ideological literature of major Central American 
political movements provided the basic materials of this 
inquiry. This was supplemented by extensive interviewing 
of Central American political leaders. Included are dis- 
cussions of the ideologies of the following movements: 
Liberaci6n Nacional and the various conservative forces in 
Costa Rica during the period under consideration; the 
Somocista Liberals and the Conservative Party in Nica- 
ragua; the Liberal Party of Honduras; the Partido Revo- 
lucionario de Unificaci6én Democratica in El Salvador; the 
interpretations of the Guatemalan Revolution advanced by 
Juan José Arevalo, Jacobo Arbenz, the Communist Party 
and Carlos Castillo Armas; and the thought of those po- 
litical ideologists who have sought the unification of the 
Central American republics. 

The comparative design of this study makes it possible 
to differentiate between interpretations of the revolution 
of rising expectations on the basis of the ‘ political styles” 
adopted by the various movements. To account for such 
distinctions, and to make precise the implications of a 
study of ideological literature for an understanding of 
political attitudes and ideas, a theory of the function of 
ideological discourse in the Central American political 
process is proposed, 

Despite distinctions of ‘political style,” a high degree 
of uniformity is perceived to exist in the approaches of 
most of these movements to the revolution of rising ex- 
pectations. The values used to justify desired or impend- 
ing social transformation, the goals which are believed to 
be realizable through such transformation, and the pro- 
grams advanced as means to these ends are similar in 
most of the movements considered. Although considerable 
ideological debate is perceived to exist between conserva- 
tive and * social revolutionary” movements as to the ap- 
propriate roles of the public and private sectors in the 
transformation process, it seems evident that, at the level 
of policy proposals, such disagreement is less severe than 
is indicated by statements of ideological commitment, It 














is possible that this phenomenon may in part be accounted 
for by the tendency of these movements to describe their 
interpretations of the roles of public and private activity 
in terms of categorical systems. 

This inquiry is to be regarded as a case study of a 
problem which is significant in all underdeveloped areas, 
The value of this approach to an understanding of the revo- 
lution of rising expectations as it is perceived by certain 
groups of participants in this process can only be ascer- 
tained as studies of this type are carried out in other parts 
of the underdeveloped world. To facilitate this task, a set 
of hypotheses which might stand as a framework for further 
investigations is proposed. 

Microfilm $5.45; Xerox $19.15. 425 pages. 
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John Dewey has been called the philosopher of de- 
mocracy and science. It would be more accurate to speak 
of him as the American philosopher whose writings as a 
whole constitute a rationale for the democratic society--a 
democratic metaphysics, so to speak. 

In treating Dewey’s writings as constituting a rationale 
for a democratic society, one must be prepared, therefore, 
to consider his specialized interests--education, psy- 
chology, ethics, social and political thought--in terms of 
their contribution to a clarification of the democratic idea. 
However, for the sake of a convenient classification, 
Dewey's writings may be divided into three broad areas: 
psychology, political and social thought, and technical 
philosophic concerns. 


Psychology 


it sounds paradoxical to say that the psychology of 
Dewey is thoroughly social in its orientation and, at the 
same time, to recognize that he judged social institutions 
by the kind of individuals they produced, But the seeming 
paradox vanishes when one understands that for Dewey 
each individual represents the evolutionary adaptation of 
a human organism to an external environment which in- 
cludes as its main element the world of other human beings 
and the institutions, symbols, and relationships which bind 
them together. Very briefly, Dewey’s conception of indi- 
viduality is not a gross physical one but one which sees 
individuality as grounded in the existing cultural milieu in 
which individuals find themselves. Dewey’s interest in 
education and psychology reflected his concern for the 
creation of a democratic culture. 
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Democratic Theory 


Dewey s political and social theory centers on an at- 
tempted restatement of traditional liberalism. Dewey 
felt that the restatement was necessary, given the transi- 
tion of the American economy from something fairly close 
to unregulated free enterprise to one of huge industrial 
corporations exerting strong pressures on government and 
society generally. On the credit side of this corporate 
economy, Dewey cited the undoubted technological and 
production advances. On the debit side, he listed the vast 
social power placed in the hands of a few men motivated 
chiefly by profit and not responsible to the public; the 
dislocation of the individual in a system which defies ra- 
tional understanding and democratic control; and the 
fragmentation of the democratic public into antagonistic 
interest groups. 


Technical Concerns 


Dewey’s correlation of science with a free society in- 
volved him in an analysis of meaning and communication 
and the possibility of an empirical and experimental 
ethics. More specifically, he concerned himself with the 
modes of communication required for the creation of a 
unified democratic public, and endeavored to formulate 
ethical judgments as empirically verifiable propositions. 

The basic criticisms that have been levelled against 
Dewey involve his social psychology, his political pro- 
gram, and his experimental ethics. His social psychology 
has been attacked both as naively optimistic because of its 
faith in the melioristic possibilities of social institutions 
and as inimical to the primacy of the individual. He has 
been accused of offering no political program, as such, 
but merely a contentless methodology which can be filled 
with anti-democratic materials. His failure to do more 
is attributed to his “ unbounded situationalism,” i. e., his 
failure to offer stable criteria for the evaluation of means. 
His experimental ethics has been confronted by the same 
charge and even some of those who are generally sympa- 
thetic to his philosophic position believe he has failed to 
prove that ethical judgments partake of the nature of em- 
pirical propositions. 

There is an attempt made here to delineate the broad 
outlines of Dewey’s democratic rationale, to consider 
some of the special problems which confront it, and to 
evaluate Dewey’s contribution to democratic theory, using 
this latter phrase in the wider rather than the restricted-- 
i. e., political sense. It is argued here that the alterna- 
tives to Dewey’s social psychology are an outdated, 
atomistic psychology of association or a theological doc- 
trine of sin; that Dewey’s political program is bounded by 
basic democratic values; and that his experimental ethics 
represents a significant and--for a democratic society-- 
vital application of scientific method to the broad area of 
value and choice. Despite the indicated shortcomings of 
several of Dewey’s analyses, the contention is made that 
his writings still constitute a comprehensive effort to pro- 
vide a fundamentally naturalistic interpretation of the 
democratic idea. 

Microfilm $3.65; Xerox $17.35. 284 pages. 
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Education has a definite impact upon a nation’s ideology 
and ciass structure. Teachers in the aggregate constitute 
an important political interest group in most countries 
advanced enough economically to provide public education 
and the control of education is often a matter of dispute 
between Church and State. Therefore the political struggle 
over education is a topic of prime importance for the 
political scientist. 

This dissertation seeks to describe and analyze the 
group struggle over Elementary Education between 1800 
and 1870 in England and Wales. Education Histories, 
Parliamentary Debates, Parliamentary Reports, Her 
Majesty’s Schools Inspectors Reports, and the political 
pamphlets of the period were examined in order to ascer- 
tain the ideology of the various groups interested in pro- 
moting or opposing State-aid to education, and to determine 
the nature of the group struggle over education. Though 
the study concentrates upon the period between 1800 and 
1870, it includes a summary of the group struggle over 
education to the present day and seeks to generalize about 
the politics of British Education in former as well as in 
latter days. 

In order to extract as much as possible from the data 
gathered, the data were systematically examined to test 
or illustrate the group theories of David Truman, Arthur 
Bentley and Earl Latham. The dissertation concludes 
with Truman that every group-struggle takes place within 
a framework of legitimacy, the nation’s ideology, to which 
all parties to the dispute appeal. This ideology develops 
out of the group experiences of those having most interest 
in the subject and the experiences of those who have domi- 
nated the field the longest. Once formed an ideology 
changes only slowly. In general an ideology changes only 
when it fails to provide the minimum demands of the most 
politically potent groups in the community. 

The ideology of the struggle over education was in the 
19th Century expressed largely in religious symbols. It 
assumed that religious education was the most important 
aspect of education because the Church was the first in- 
stitution to provide education in England and the political- 
interest groups in both parties seeking to control education 
were religious groups. Indeed the struggle over education 
of this period can fairly accurately be described as the 
struggle of the Dissenters to obtain equality with the Church 
of England. 

Ideology likewise is important in determining the roles 
assigned to various occupations within a community and 
these roles seriously alter the political power of certain 
groups. Because of their long association with the churches 
which employed them, teachers were considered generally 
to be religious missionaries and lay pastors. When they 
departed from the role assigned them to agitate for higher 
wages and to demand a higher class status than that to 
which they were born, they departed from the role assigned 
them by the middle-class of the nation and were totally 
rejected by the middle-class Parliament of that day. 
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The study confirms the thesis put forth by Truman 
that a bond of intimacy eventually develops between per- 
sons who meet frequently in pleasant primary group re- 
lationships. Inspectors who originally opposed compulsory 
education came to drop their ideological opposition to it 
as a result of the identification which developed between 
them and the lower-class teachers they inspected. The 
study also confirms Truman’s contention that when direct 
access to government is severed, groups will form national 
associations to reach indirectly the government that was 
formerly reached directly. When the role of Schools In- 
spectors was changed by the Revised Code of 1862 from 
Advocate and Protector to Policeman and Prosecutor, 
teachers were forced to organize nationally into the 
National Union of Elementary Teachers. No longer having 
access to the government through their Advocates, the In- 
spectors, they were pressed to force themselves upon a 
middle-class Parliament through the organization of a 
national association of their own. 

Microfilm $8.25; Xerox $29.25. 649 pages. 
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This study describes and analyzes the composition of 
the corps of Washington correspondents and evaluates im- 
portant elements of their role. 

The fact that the public knowledge of the federal govern- 
ment is largely synthetic--not first-hand, but derived from 
the reports of correspondents and others--led the investi- 
gator to devote the first section of the study to a quanti- 
tative profile of the correspondents and to an examination 
of attitudes. 273 (43.1 per cent) of the 634 correspondents 
who satisfied the requirements of the definition adopted-- 
only “editorial” employes, who work as news-gatherers, 
reporters, columnists, magazine writers, commentators, 
and editors--responded to a questionnaire. The question- 
naire data and a year of interviewing and observation were 
used to: (1) construct the profile, which includes birth- 
place, age, education, and income, (2) determine the cor- 
respondents’ political preferences (parties) and political 
positions (liberal or conservative), (3) identify an elite of 
correspondents, publications, and programs, and (4) re- 
port on the degree of freedom the correspondents estimate 
they are given by their employers. Interviews and the ob- 
servations of the investigator--who had himself worked 
briefly in a Congressional office and for longer periods as 
a writer of magazine articles on Washington political 
affairs--modify and define the results of the questionnaire 
data and offer additional insights. 

The findings and the hypotheses of other investigations-- 
notably those in Rosten’s 1937 study of the Washington cor- 
respondents for newspapers, Breed’s hypotheses regarding 
newspaper opinion leaders and the effects of social control 
in the newsroom, and Kruglak’s study of foreign corres- 
pondents--are compared to and tested against these data. 

Legal and other documentary research, interviews, 
and correspondence yielded insights into government in- 





formation procedures that affect the work of the corres- 
pondents. Many of those whose duties include serving the 
correspondents reported that such service is a major part 
of their work, and that some of the other processes that 
help to inform the various publics of federal government 
activities and decisions--speeches to citizen groups, cor- 
respondence, citizen-official contacts, and the like--may 
be much less important channels than are those indirect 
channels that flow through the correspondents. The findings 
indicate that many parts of the federal government struc- 
ture are organized to serve the Washington correspondents. 

Executive Privilege and * The People’s Right to Know” 
are measured against each other for a showing of the con- 
stitutional and other legal bases of each, and for a de- 
termination of the importance of each in the scheme of 
Washington correspondence. The sense of responsibility, 
of the mass media in general as reflected in the official 
codes and of the Washington correspondents in particular, 
are examined in detail. 

Two case studies, one involving The New York Times, 
the other involving United Press International, show how 
the correspondents can sometimes influence and even 
dictate governmental decision-making at the highest levels. 

The conclusions emphasize the dual accommodation of 
the correspondents and government and the need for stand- 
ards of responsibility and performance. 

Microfilm $2.95; Xerox $10.35. 226 pages. 
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Notwithstanding the fact that there is no international 
legislature endowed with power to enact new rules of in- 
ternational law and to keep it abreast of new developments, 
international law has shown remarkable capacity to grow 
and adjust itself to changed circumstances. So for ex- 
ample, far-reaching changes are taking place in the law of 
immunities which constitutes an important part of the public 
international law of peace, which tend to bring it into line 
with the requirements of contemporary international life. 
Chapter one of this monograph concentrates primarily on 
the recent developments in the law of immunities which 
are evidently tending towards the restriction of the privi- 
leges and immunities thus far enjoyed by foreign States, 
their instrumentalities, armed forces and diplomatic agents. 
While, on the one hand, a definite trend towards restriction 
is evidenced in the law of immunities, on the other hand, 
the traditional rules of international law relating to the 
privileges and immunities of States and their diplomatic 
agents are being extended to a new class of persons, 
namely, public international organizations and persons 
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connected with them. An attempt has been made to ex- 
amine ‘new’ international law which is in the process of 
development in relation to the privileges and immunities 
of international organizations and their officials, in the 
context of traditional international law which itself is in 
a state of widespread ferment. 

Another chapter is devoted to the examination of the 
legal status, privileges and immunities of the specialized 
agencies of the United Nations and certain other inter- 
national organizations and their headquarters. Our refer- 
ence to ‘certain other international organizations’ includes 
the International Atomic Energy Agency and some re- 
gional organizations like the Council of Europe, the Euro- 
pean Coal and Steel Community, the European Economic 
Community, the European Atomic Energy Community and 
the Organization of American States. It is shown inter 
alia that the distinction drawn between acts jure imperii 
i.e. sovereign acts and acts jure gestionis i.e. commercial 
acts of a State is irrelevant as far as international organ- 
izations are concerned because the immunity of an 
international organization is based upon the paramount 
necessity of function rather than on the theoretical con- 
sideration of sovereign equality which is the primary 
basis of the immunity of a foreign State. The headquarters 
of these organizations remain a part of the territory of the 
host State and with few exceptions, the operational laws of 
that State apply therein. Nevertheless, they are accorded 
such freedoms as are prerequisites of the successful per- 
formance of their functions. These freedoms are more 
or less similar to those accorded to the premises of diplo- 
matic missions under customary rules of international 
law because the raison d’étre of such freedoms in both the 
cases is to guarantee functional independence. 

The monograph also discusses the privileges and im- 
munities of the officials of the specialized agencies of the 
United Nations and certain other international organiza- 
tions. It examines how far and in what ways the privileges 
and immunities of international officials have been in- 
fluenced by the current trend towards restriction in the 
case of the privileges and immunities of diplomatic agents. 
It also deals with the privileges and immunities of repre- 
sentatives of Member States to the specialized agencies 
and certain other international organizations. An attempt 
is made to examine how far such representatives enjoy 
privileges and immunities similar to diplomatic agents 
under international law. In case of both the international 
officials and representatives of Member States to the or- 
ganizations, the draft articles on ‘diplomatic intercourse 
and immunities’ adopted by the International Law Com- 
mission of the United Nations during its tenth session 
provide interesting comparison, Besides, the privileges 
and immunities of experts sent on missions for the special- 
ized agencies of the United Nations and certain other inter- 
national organizations have also been dealt with. Finally, 
the study examines the extent to which customary inter- 
national law relating to the privileges and immunities of 
international organizations and persons connected with 
them has developed to entitle it to form a part of the tra- 
ditional law of immunities of States, their instrumentali- 
ties, armed forces and diplomatic agents. 
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The major problem of this dissertation was to make a 
detailed exposition and analysis of Norwegian diplomacy 
during the period of the Second World War. The period of 
time covered clearly falls into two main sections. The 
first section concerns the period from the outbreak of the 
war in September 1939 to the departure of the Norwegian 
Government to England in June 1940. The second main 
section covers the activities of the Norwegian Government- 
in- Exile from June 1940 to the return of the Government 
to Norway in 1945. 

The various ways and means utilized by Norwegian 
diplomacy to meet the problems which confronted it during 
the war period are brought out in this study. A detailed 
study of the pertinent Norwegian documentary sources 
was made, in addition to the utilization of the writings of 
Norwegian statesmen. 

It was established, at the outset, that the preservation 
of Norwegian neutrality was in the interest of Germany. 

It was also established that the British and the French 
were interested in destroying Norwegian neutrality and in 
bringing Norway into the war on the Allied side in order 
to stop Norwegian trade with Germany. Accordingly, the 
Allies made plans to occupy the chief Norwegian coastal 
towns. The Germans were aware of the intentions of the 
Allies and under no circumstances could permit Norway 
to fall into the hands of the French and British. In order 
to forestall the Allied occupation of the Norwegian ports 
the Germans prepared an invasion of Norway themselves, 
which they successfully carried out. 

The Norwegian Government was forced to flee, first to 
northern Norway where it was able to remain for several 
weeks, and finally to London where it set up a Government 
-in-Exile. Although Norway eventually became an ally of 
Great Britain and the United States, it was with great dif- 
ficulty that she was able to carry out her programs. 

It was shown that Winston Churchill was primarily re- 
sponsible for causing the Germans to act in Norway. By 
his own actions he caused that which he professed to fear 
the most. The responsibility of the Norwegian Foreign 
Minister, Dr. Halvdan Koht, for much of the debacle which 
resulted from his own inactivity during the critical days of 
early April 1940 has also been clearly shown, 

During the war period Scandinavian co-operation was 
reduced to virtually nothing. Political realities forced 
upon all the Scandinavian states very divergent policies. 

It may therefore be stated that, in times of crisis, the dif- 
ferent strategic positions forced upon the Scandinavian 
states by their different geographical circumstances, cause 
them to follow very different and often conflicting policies. 

The events of the Second World War showed that Nor- 
way’s traditional policy of neutrality was no longer useful 
in the modern world. A state can remain neutral only if 
all the belligerent parties concerned have an interest in 
preserving this neutrality. In Norway’s case this was not 
possible, and Norway was drawn into the war against her 
will, in spite of the fact that she attempted to treat both 
belligerent sides with the utmost impartiality. 

The events of the war convinced Norway that a drastic 
revision of her foreign policy was necessary. This resulted 
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in a clear orientation towards a North Atlantic community, 
and paved the way for Norwegian participation in NATO. 
Microfilm $3.75; Xerox $13.30. 292 pages. 


THE DEVELOPMENT OF THE CONCEPT OF 
COLLECTIVE SECURITY IN THE 
AMERICAN PEACE MOVEMENT, 1899-1917. 


(L. C. Card No. Mic 60-2810) 


Martin David Dubin, Ph.D. 
Indiana University, 1960 


This dissertation examines advocacy in the United 
States of a coercive league of nations after the 1899 Hague 
Conference. Since ideas do not occur in a vacuum, atten- 
tion is directed to the internal politics of the American 
peace movement -- the tactics both of those who promoted 
a league and of those who preferred the perfection of 
voluntary institutions. The chief proponents of a league 
before World War I were Richard Bartholdt, Andrew Car- 
negie, Hayne Davis, Charles W. Eliot, Edwin Ginn, Hamil- 
ton Holt and Theodore Marburg. These persons deprecated 
the anarchial nation-state system but, unlike many paci- 
fists, were convinced that prior to the millenium force 
never would be eliminated completely from human affairs, 
and that arrangements for pacific settlement would prove 
ineffectual in the absence of procedures to guarantee com- 
pliance with the rules of international conduct. 

The writings of these men were widely disseminated, 
and not infrequently included schemes which prior to the 
Second Hague Conference and again in 1910 were shaped 
with a view toward influencing governments. Bartholdt, 
Carnegie, Holt and Marburg were able, to some extent, to 
enlist the not always enthusiastic support of Presidents 
Theodore Roosevelt and William Howard Taft. The failure 
in 1911, however, of the United States fully to approve 
arbitral treaties with Great Britain and France dealt a 
blow to the hopes of those seeking to reconstruct inter- 
national relations. As a consequence, advocacy by Ameri- 
cans of a coercive league declined. 

While few of the prewar publicists participated in re- 
newed agitation for a league in the fall and winter of 
1914-15, Holt and Marburg were responsible for the initia- 
tion of the League to Enforce Peace in June, 1915. This 
society, headed by Taft and A. Lawrence Lowell, President 
of Harvard University, advocated the creation of an inter- 
national court, council, law-making conferences and an 
agreement to enforce delay in resort to war. Enforcement 
was to be by economic and military joint action, although 
the terms for their use were unelaborated and remained 
a point of contention among League stalwarts. The under- 
lying concept, though, was that of deterrence premised 
upon the assumption that the interests of states are so 
intertwined that premature use of force by one would be 
retaliated against even at considerable expense by the rest. 

The League split peace societies in New York, Boston, 
Philadelphia and elsewhere. League critics, encouraged 
by the Carnegie Endowment for International Peace, ral- 
lied under the direction of James Brown Scott around a 
rival program for the extension of the Hague institutions 
and the voluntary submission of disputes to pacific pro- 
cedures. Scott’s views were supported by the American 





Peace Society, most of its branches, the World’s Court 
League and the American Institute of International Law. 
The League to Enforce Peace, nonetheless, was well 
financed and enjoyed wide support which until late 1916 
gave the appearance of being nonpartisan. 

President Wilson’s advocacy of a league and the associ- 
ation of the idea with neutral mediation of the war con- 
tributed to the development of jingoist and partisan attacks 
upon the sanctionists. These attacks plunged those who 
favored a league into a battle temporarily abated only by 
the crisis which preceded United States entry into the war. 
It was a battle which was to become the bitterest domestic 
political dispute in the first part of the present century. 

Microfilm $5.40; Xerox $19.15. 424 pages. 


MOROCCO: THE IMPACT OF SOCIAL AND 
POLITICAL EVOLUTION ON FOREIGN POLICY. 


(L. C. Card No. Mic 60-2942) 


William Hubert Lewis, Ph.D. 
The American University, 1960 


After forty-four years of protectorate rule, Morocco 
emerged in March, 1956 as an independent state united by 
popular support for the ruling monarch, King Muhammad 
V. In the four years which have passed since independence 
was attained, popular adulation for the ruler has remained 
strong. However, the country has become increasingly 
divided into political factions and interest groups reflecting 
divergent class, economic, and religio-social interests. 
These cleavages have produced: (A) a profound schism 
within the nationalist Istiqlal Party; (B) the emergence of 
“radical” political and labor elements which have coalesced 
into the National Union of Popular Forces; (C) the forma- 
tion of an essentially rural-based grouping, the Popular 
Movement, which seeks to preserve the conservative insti- 
tutions of Islam against the attacks of “urban politicians’ ; 
and (D) immobilisme in governmental administration as 
competing groups and blocs vie for power and influence. 
Thus far, the only stabilizing influence has been the King, 
Muhammad V, who has sought to moderate differences and 
maintain some semblance of stability and continuity in the 
management of the affairs of state. 

The existing effervescence on the Moroccan political 
scene is largely symptomatic of the social change and cul- 
tural borrowing which had taken place during the protector- 
ate period. European rule had created islands of modernity 
in a stark and, in areas, inhospitable land, introduced 
strong centralized rule which enforced the tribal peace, 
constructed a communications grid which touched many 
isolated communities, and imposed a cash economy which 
slowly but perceptibly subverted many traditional institu- 
tions and patterns of living. In the process, new social 
classes evolved, including a disinherited rural proletariat 
and an unskilled and undifferentiated urban labor force. 
Slowly, new cultural preferences, political canons of 
choice, and institutional anomalies crystallized, Ac- 
companying these alterations in the traditional fabric of 
Moroccan society has been a veritable ‘revolution of 
using expectations.” The Moroccan has become, at least 
in part, a man in motion; one who increasingly is more 
concerned with the location of adequate resources to 
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meet today’s needs than the geography of his soul 
tomorrow. 

The impact of governmental immobilisme and social 
evolution upon Moroccan foreign policy has been pro- 
nounced. While both the conservatives and radicals have 
maintained Morocco’s international posture in balance 
through the adoption of a foreign policy position predi- 
cated upon non-dependence (neutralism), support for North 
African unity, membership in the Arab League, and the 
return of “lost Saharan territories,” opportunities have 
been wasted through indecisiveness. Indeed, most foreign 
policy issues probably will not be confronted directly until 
the future locus of internal power is determined by Mo- 
rocco’s competing domestic forces. The ultimate decision 
is likely to be resolved through violent conflict, since the 
representative forces in the contest for power do not share 
the same perspective on the future configuration of Mo- 
roccan society. Increasingly evident is the polarity of 
view of virtually all parties involved and the fact that the 
future confrontation of forces will involve the destiny of 
Morocco as a “modern” nation. 

Microfilm $4.60; Xerox $16.20. 358 pages. 





THE INTERNATIONAL AUTHORITY 
FOR THE RUHR 


(L. C. Card No. Mic 60-2944) 


John Michael Rogers, Ph.D. 
The American University, 1960 


The International Authority for the Ruhr was created 
by Belgium, France, Luxemburg, Netherlands, United 
Kingdom and the United States on April 28, 1949 and ex- 
isted until the formal establishment of the European Coal 
and Steel Community on February 10, 1953. 

Following World War I, the question of what to do with 
the Ruhr industrial complex became vital tothose countries 
reshaping the destiny of Germany. As a pawn between fear 
and favor the Ruhr, with its tremendous human and natural 
resources, was needed for the revitalization of German 
and western European economy, the defense of western 
Europe and the raising of its living standards. That the 
Ruhr and Germany might accomplish this end had been the 
goal of the western Allies in the later postwar period. 
That the Ruhr might not again become the arsenal of an 
aggressive Germany may be summarized as the sum total 
of Allied policies in Germany during the postwar years. 
Because the Ruhr was not only the industrial heart of 
Germany, but also the industrial heart of western Europe, 
the Allies had been faced with the problem of bringing this 
heart to beat again and so to provide the economic life- 
blood for an anemic European economy. 

This study of the IAR reviews the economic, geographic 
and historic background of the Ruhr industrial area and its 
importance to the redevelopment of West Germany and 
western Europe. The divergent attitudes and policies of 
the occupation Powers regarding control of the Ruhr are 
examined in detail. The steps leading to the establishment 
of the IAR are described. There is a comprehensive re- 
view of the activities of the IAR and an evaluation of the 
organization and its importance in post World War II in- 
ternational affairs. Research methods include an exami- 





nation of official documents on the respective governmental 
policies toward control of the Ruhr, an analysis of the of- 
ficial proceedings of the IAR, and extensive review of back- 
ground material relative to the Ruhr. The study is further 
augmented by correspondence and personal interviews 

with individuals directly concerned with the organization. 

The steps leading to the creating of the LAR reflected 
the difficult art of peacemaking. Early postwar Germany 
encountered a number of disunited approaches concerning 
the future status of the Ruhr. The official and semiofficial 
statements of the United States, Britain, France and the 
Soviet Union revealed these divergent points of view. The 
steps taken toward the IAR mirrored the different ap- 
proaches of the occupying Powers to the whole German 
problem and reflected what each of the four Powers wanted 
out of Germany. 

The over-all decision reached by the western Allies 
was that Germany must be given a chance to rebuild its 
industries and to raise its level of production. The starting 
place was the Ruhr, and in turn it should be at the service 
of the West and its principal products equitably distributed. 

This distribution was to be assured by an international 
agency in which Germany would have a part—in cooperation 
with the United States, Britain, France and other neigh- 
boring countries dependent for their very economic lives 
upon the coal, coke and steel of the Ruhr. 

The IAR was a necessary organization at the time it 
was created. It was a sincere attempt to meet the eco- 
nomic and security needs of postwar Europe in the face of 
differing national policies among the Allies, who together 
were establishing a common front against the policies of 
the Soviet Union with reference to Germany. It served to 
reconcile the differences among the western Powers re- 
garding the role that Germany would play in the western 
orbit. The IAR demonstrated, as in other international 
organizations, there must be compromise if there is to be 
working agreement. 

An important contribution was not in the achievement 
of the IAR as such, but the stimulation of thought and 
planning on the part of all who sought a just and lasting 
solution of the European problem. The IAR helped France 
and Germany and other western European countries find 
a way out of the seemingly hopeless confusion and perplex- 
ity in which they found themselves. It provided a further 
wedge toward opening the door to European cooperation 
and at the time was a fitting step forward over difficult 
ground, even though only partial and provisional. 

Microfilm $4.96; Xerox $17.35. 382 pages. 


THE UNITED STATES AND EXTRATERRITORIALITY 
IN THAILAND: SOME UNIQUE ASPECTS OF 
AMERICAN-THAI RELATIONS. 
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Nibondh Sasidhorn, Ph.D. 
Indiana University, 1960 


This dissertation is a study of the extraterritorial 
aspect of American-Thai relations during the period 1833- 
1925. The study is based largely on the diplomatic cor- 
respondence in the United States National Archives and 
on the private papers of Francis B. Sayre, relating to his 
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European mission in 1925 as a Thai minister plenipotenti- 
ary. Other Materials, including books, articles, manu- 
scripts, newspapers, and personal interviews and letters, 
have also been consulted. 

The first American-Thai treaty, concluded by Edmund 
Roberts in 1833, was made on an equal and reciprocal 
basis, containing no extraterritorial provisions. A new 
treaty was made by Townsend Harris, while on the way to 
his post in Japan in 1856. The treaty was generally a 
replica of the British treaty negotiated by Sir John Bow- 
ring a year previously. It provided for American consular 
jurisdiction in all cases, either civil or criminal, over all 
American citizens in Thailand. The American consulate 
was the first of the consulates in Thailand, but for many 
years it was poor and neglected. The consuls were left 
without income and no laws and regulations to guide them. 
This dissertation studies in detail the nature of the United 
States consular court, including its authorizing legislation, 
its judicial and legislative powers, its constitutionality, 
and the dispositions of mixed cases where Thais were 
involved. 

Although jealous of its rights under the treaty, the 
American government--in contrast to some of its repre- 
sentatives--never misused them. When there were abuses 
by Consuls Hood and Partridge, in regard to proteges and 
the liquor traffic respectively, the United States disap- 
proved and remedied the situation by appointing for the 
first time a first-class American consul: Sickels, who 
was later succeeded by Halderman. These two repaired 
the damage. American-Thai relations quickly resumed 
their former cordial character. 

From the beginning of extraterritoriality, Thailand was 
engaged in the modernization of the country in order to 
maintain her independence and to throw off the shackles of 
extraterritoriality. This dissertation emphasizes the con- 
tributions to this end of American missionaries and Ameri- 
can advisers in foreign affairs, whose services were 
invaluable, leading to deep ties of friendship between the 
two nations. 

In the meantime, Thailand tried to induce the treaty 
powers to revise the extraterritorial treaties. In 1907 and 
1909, France and Great Britain respectively concluded new 
modified treaties with Thailand. Their consular jurisdic- 
tion was greatly curtailed. The United States was ap- 
proached as early as 1903, but American-Thai negotiations 
were still without results when they were interrupted by 
the First World War. 

At the Paris Peace Conference, Thailand appealed to 
the treaty powers, her allies during the war, to remove 
extraterritoriality from Thailand. Only President Wilson 
appeared to have sincere sympathy with Thailand’s plea. 

In December, 1920, the United States surrendered her ex- 
traterritoriality in Thailand. American citizens were hence- 
forth placed under ordinary Thai courts, subject to the 
right of evocation, which was to terminate five years after 
the promulgation of the last of the Thai codes. 

The other treaty powers seemed reluctant to follow the 
American example. This finally prompted the Thai govern- 
ment to send its Adviser in Foreign Affairs, Francis B. 
Sayre, on a roving mission to Europe to effect new treaties 
through personal contact. In this Dr. Sayre succeeded in 
the remarkably short period of nine months. With the 
Italian agreement at the end of August, 1925, the last of the 
new treaties based on the American model was concluded, 
bringing extraterritoriality in Thailand to a close. 

Microfilm $4.25; Xerox $15.10. 332 pages. 





THE POLITICAL ASSIMILATION OF THE 
PRINCELY STATES OF PAKISTAN 


(L. C. Card No. Mic 60-3157) 


Wayne Ayres Wilcox, Ph.D. 
Columbia University, 1960 


The impending demise of the British Indian Empire in 
1947 found almost 600 Princes scurrying to find a place 
in the new order. The sovereigns of small, antique poli- 
ties paternally sponsored by the British were theoretically 
free either to accede to one of the successor states or to 
remain independent. No ruler successfully chose the 
latter, and contiguity and religion limited State latitude as 
to the former. Hyderabad, Kashmir, Junagadh and Man- 
davar were contested and later passed under de facto 
Indian control. 

Ten States comprising forty per cent of the land and 
ten per cent of the people of West Pakistan acceded to the 
Islamic Dominion. The two most developed States, Baha- 
walpur and Khairpur, lay along the Sutlej and Indus rivers 
with an eastern desert frontier with India. They were less 
prosperous than the neighboring provinces, respectively, 
of Punjab and Sind with whom they shared a common lan- 
guage, ethnic stock and economy. Four of the States-- 
Kalat, Makran, Kharan and Las Bela--were south of the 
strategic borderland of British Baluchistan atop the deso- 
late Iranian plateau. These depressed principalities were 
fragmented by linguistic and tribal differences and by the 
lack of literacy and communication facilities. The re- 
maing four States were north of the Northwest Frontier 
Province between Gilgit and Afghanistan. The largest 
State, Chitral, was the most remote, closer to Central 
Asia than to India. Swat, Dir and Amb were smaller States 
with separate identities based largely upon tribal antago- 
nisms. Their language and society were roughly parallel. 
All four States were thoroughly enmeshed in international 
and tribal politics. 

Pakistan’s unruly heritage of diverse lands and peoples 
was accentuated by the States’ historical development. The 
Asian conflict between Russia and England necessitated 
moderate State policies in western India. Later the rising 
tide of nationalism forced Princes and Viceroys together. 
The cumulative effect, while not uniform, was a high de- 
gree of local autonomy for the Princes. The rise of the 
Muslim League offered the royalists a counterfoil to the 
Congress, while the Princes offered the League a source 
of wealth. An informal alliance evolved which tended to be 
based on communal ties. 

After Partition, Pakistan’s policy of assimilation was 
delayed because no State immediately acceded. Later, 
drastic change was inhibited because of the States’ inter- 
national importance, their involvement in domestic prob- 
lems, the weak government at Karachi and the Kashmir 
embroglio. Afghan irredentist claims affected the whole 
western frontier. Chitral, Bahawalpur and Kalat were in- 
volved with India. In addition, the Baluchistan and Frontier 
States were entangled in domestic debates, the former with 
the projected Governor’s province of Baluchistan, and the 
latter with the tribal areas. The Karachi government was 
not strong enough to restaff and reorganize the State gov- 
ernments with its own resources so strained. Pakistan’s 
State policy involved Kashmir and the government sought 
to create an impression favorable to sovereign, politicians 
and people alike. 

By mid-1949 State assimilation was under way on four 
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fronts, political reform, constitutional change, adminis- 
trative innovation and State representation. Of first 
priority to the central government was administrative ef- 
ficiency. Next came the expansion of central authority 
beyond the original accession limits of defense, communi- 
cations and foreign affairs. Political reform and repre- 
sentation were less urgently pursued. 

By mid-1955 all the States except Dir accepted feder- 
ated status parallel with the provinces and the Baluchistan 
States were amalgamated. A current of centralist senti- 
ment culminating in the unification of West Pakistan 
doomed the separate identity of the States, and the Con- 
stitution of 1956 abolished all except those on the Northwest 
Frontier. In general, the nature of policy was gradual, 
moderate and pragmatic, and the pace of assimilation de- 
pended on State development. 

Microfilm $3.60; Xerox $12.60. 277 pages. 
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The American University, 1960 


Chairman: Dr, Ernst Posner 

In February 1912, the bitter struggle for supremacy 
waged by Major Generals Fred C. Ainsworth and Leonard 
Wood, the two top officers in the United States Army, was 
climaxed by the suspension and retirement of Ainsworth. 
This study, however, goes far beyond an analysis of this 
classic conflict which involved the whole concept of the 
General Staff and shook the foundations of the War Depart- 
ment. Based largely on the records of the War Department 
in the custody of the National Archives, and manuscript 
collections of some of Ainsworth’s contemporaries, it is 
a story of the official life of Ainsworth who began his 
career as a surgeon and rose to the position of The Ad- 
jutant General of the Army. It is also the history of the 
Record and Pension Office and The Adjutant General’s 
Office from 1886 - 1912, because the history of these 
Offices during this period is really the story of Ainsworth. 
He was the mastermind behind their activities. The in- 
novations were his; the clashes and accomplishments also 
were his. 

The purpose behind the recitation of Ainsworth’s 
career is to analyze and appraise his contributions and 
shortcomings as an Army administrator with special ref- 
erence to records administration and related activities. 
Other objectives are to provide an insight into and infor- 
mation on the growth of bureaucratic administration in 
the United States. This study also analyzes the organiza- 
tion of the War Department prior to and after the advent 
of the General Staff. It emphasizes Ainsworth’s influence 
and effect on General Staff personnel and policies, and the 
effect of the General Staff on his career, including his 
downfall as a result of his controversies with Chief of 
Staff Leonard Wood. 
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Beginning with his initial Washington assignment in 
December 1886, and continuously thereafter, Ainsworth 
succeeded in sweeping the cobwebs from decadent office 
methods and procedures. He devised a system for tran- 
scribing medical and military records of soldiers onto 
cards, thereby bringing the entire record of a soldier into 
one place. This system was extended and modified to pro- 
vide for practically all record keeping throughout the War 
Department. So successful was he that gradually, through 
legislation and Orders, the huge War Department archives 
became concentrated in Ainsworth’s hands. Eventually he 
became The Adjutant Generali and took over the functions 
of that Office. Among his important archival contributions 
are the 58 million carded or compiled military service 
records of volunteer soldiers, the adoption of and adherence 
to the principle of the inviolability of records, his em- 
phasis on the need for skilled archivists, and the impetus 
he gave to the movement for a National Archives. His 
application of systematized procedures led to a greater 
efficiency. He was influential in obtaining benefits for the 
Army, such as better pay, the adoption of the fingerprint 
system, and an improved recruiting system. 

No obstacles appeared to hinder him more than momen- 
tarily until the Office of the Chief of Staff was established 
in 1903. Even then he soared on to greater power and 
prestige until Leonard Wood became Chief of Staff in 1910. 
Although Ainsworth’s actions were consonant with the Gen- 
eral Staff Act, in his struggle with Wood he opposed the 
War Department’s programs and made himself subject to 
the charge of insubordination. His actions were not in 
keeping with the code of Army conduct; they were inimical 
to military efficiency. And when this situation develops 
seriously, the Ainsworths, Louis Denfelds, and Douglas 
MacArthurs, regardless of their prior contributions and 
potentialities, must, in the interest of harmony and unity, 
be removed from the active rolls. 

Microfilm $4.70; Xerox $16.65. 368 pages. 
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Eugene Levine, Ph.D. 
The American University, 1960 


Although there are nearly 500,000 professional nurses 
in the United States, a shortage of nursing services exists, 
particularly in general hospitals. Previous studies have 
indicated that one reason for this shortage may be inef- 
ficient use of personnel. That some hospitals may be 
making more effective use of their personnel is suggested 
by the fact that they maintain a much smaller ratio of 
nursing personnel to patients than do other hospitals with 
apparently similar characteristics. For example, hospitals 
operated by the Federal Government employ nearly half as 
many nursing personnel for their patients as do comparable 
non-federal general hospitals. 

The purpose of the research reported in this disserta- 
tion was to see whether administrative efficiency could con- 
tribute to more effective use of scarce nursing resources, 
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as reflected in the fact that one hospital maintained a sig- 
nificantly lower nurse-patient ratio than another. If this 
could be demonstrated, one solution to the nursing shortage 
would be suggested which would not entail numerical in- 
creases in personnel. 

Three short-term general hospitals were selected for 
intensive study of factors that could contribute to differ- 
ences in nurse-patient ratios. One of these was a Federal 
hospital, the U.S. Public Health Service hospital at Boston, 
Massachusetts. The other two were non-federal, volun- 
tary hospitals, located in suburban Washington, D. C. The 
three hospitals were nearly identical in size, having be- 
tween 200 and 250 beds. The Public Health Service hos- 
pital employed less than half as many nursing personnel 
for its patients as did the non-federal hospitals. Since it 
was assumed that one of the inherent characteristics of a 
Federal hospital was closer adherence to formal aspects 
of organization and administration, the contrast in nurse 
staffing provided a setting to determine whether the char- 
acter of administration contributed to the lower nurse- 
patient ratio in the Public Health Service hospital. 

Three working hypotheses were formulated as possible 
explanations for the difference in nurse-patient ratios be- 
tween the Public Health Service and non-federal hospitals. 
These hypotheses delineated the following factors which 
were considered to influence a hospital’s staffing ratio: 
Patient’s requirements for nursing services, level of ade- 
quacy of nursing services, and the organizational charac- 
teristics of the hospital. A methodological framework was 
developed for guiding the collection and analysis of data 
concerning these factors. Intensive field studies were 
conducted in the three hospitals including a rating by 
nursing personnel of patients’ requirements for nursing 
services, evaluation by patients and personnel of adequacy 
of nursing services, and a comprehensive analysis of the 
organizational characteristics of the hospitals. 

The effects of each of these factors on the difference 
in nurse-patient ratios between the hospitals were quanti- 
fied. Analysis of these data indicated that about 20 per 
cent of the lower staffing in the Public Health Service hos- 
pital was attributable to a lighter workload in this hospital 
and 20 per cent to the fact that it was understaffed. Thus, 
60 per cent of the lower staffing seemed to be related to 
differences in organizational characteristics. Among the 
characteristics of the Federal hospital that contributed to 
its lower staffing were: A more simplified organizational 
structure with larger, more homogeneous and more flex- 
ibly staffed subdivisions, lower turnover among personnel, 
and the more conscious use of administrative techniques 
and processes including effective personnel and budget 
systems which forced attention to matters of economy and 
efficiency. 

The main conclusion from this study is that one hos- 
pital can meet the same workload as another hospital and 
attain an equivalent level of adequacy of services with a 
smaller workforce. It can do this because of organiza- 
tional characteristics which enable it to make more effec- 
tive use of personnel, 

Microfilm $4.50; Xerox $16.00. 352 pages. 
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Chairman: Professor Gerletti 


The purpose of this study is to (1) develop a historical 
perspective of the penal system in Iran, (2) examine the 
present conditions of the Iranian penal system, (3) examine 
some of the principles of the more advanced correctional 
programs, (4) make an analysis of the major barriers that 
exist in the way of penal reform, and (5) develop suggested 
steps which can be taken to reorganize the Iranian penal 
system along the line of the more modern theories and 
practices. 

To get the necessary information about the present 
Iranian penal system, three different types of question- 
naires were designed and distributed among one hundred 
prisoners, fifty prison workers, and eighteen religious 
leaders. 

Besides the results gathered from the questionnaires, 

a large part of the material for the study was obtained by 
the writer’s personal interviews and his personal observa- 
tion. His experience as a judge in the Municipal Court of 
Tehran also contributed to the total study. Much valuable 
information was also obtained from the writer’s investiga- 
tion of governmental records and reports, dealing with the 
subject of criminal justice. 

For the purpose of comparing modern principles of 
penology and their application to a developing country like 
Iran, the author visited several American penal institutions 
and interviewed a number of correctional authorities. The 
available literature in Farsi, Arabic, and Western languages 
was studied extensively. 

Findings. Some of the major findings were: (1) im- 
prisonment in Iran is a punitive device and not a rehabili- 
tative technique; (2) present prison workers are unfamiliar 
with new principles of penology; (3) the majority of prison 
officials, members of Parliament, and religious leaders 
are in favor of severe punishment; (4) idleness predomi- 
nates among prisoners; (5) there does not exist a systematic 
program for taking care of offenders while incarcerated; 
(6) police department and prison officials show reluctance 
toward the separation of the Bureau of Prisons and the 
Police Department; and (7) there does exist, however, a 
movement toward prison reform, exemplified by the As- 
sociation for Protection of Prisoners. 

Recommendations. The establishment of a national 
correctional association composed of religious leaders, 
judges, educators, prison workers, and others interested 
in the correctional field is recommended. Also proposed 
is a national advisory committee on the application of the 
new principles of penology charged with such responsi- 
bilities as (1) investigation of the present Iranian prison 
system; (2) exploring and taking steps to establish an in- 
dependent or semi-independent agency responsible for re- 
ceiving, retaining, correcting, and releasing all the nation’s 
offenders as well as supervising the nation’s parolees and 
probationers; (3) publication of professional correctional 
materials; and (4) coordination of the work of all agencies 
responsible for criminal justice. Steps should be taken for 
the planning and execution of a systematic training program 
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in the field of correction. Seminars and conferences com- 
posed of prison workers, judges, police officials, and other 
interested persons, such as professors of administration, 
criminology, psychology, sociology, and law, should be 
established. In such seminars new principles of correction. 





prison problems, and other related subjects might be dis- 
cussed. These seminars, committees, and conferences 
should assist in overcoming obstacles and clear the way 
for implementation of the new principles of penology. 
Microfilm $2.50; Xerox $8.60. 186 pages. 
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PSYCHOLOGY, GENERAL 


THE RELATIONS BETWEEN DELAYED BREATHING 
AT BIRTH (APNEA NEONATORUM) AND 
SUBSEQUENT INTELLECTUAL, VISUAL-MOTOR, 
AND MOTOR DEVELOPMENT OF CHILDREN. 


(L. C. Card No. Mic 60-2955) 


David Lee Arenberg, Ph.D. 
Duke University, 1960 


Supervisor: Louis D. Cohen 


Sixty-six children five to twelve years of age with 
apnea neonatorum were compared with a control group of 
sixty-six immediate breathers (matched on several vari- 
ables) using intelligence, visual-motor, and motor de- 
velopment as dependent variables. It was predicted that 
the delayed breathers would be inferior to the control sub- 
jects on the measures included. 

The Full Scale, Verbal, and Performance IQs of the 
Wechsler Intelligence Scale for Children were used as 
measures of intelligence; no differences were found, The 
measure of motor development was the raw score of the 
Lincoln-Oseretsky Motor Development Scale (L-OMDS); 
the difference was not significant. Visual-motor measures 
included were restricted to those which had successfully 
discriminated between children with no known brain damage 
and children with known brain damage who were not men- 
tally defective. The measures included the raw score on 
the Ellis Designs Test (as modified by Goldenberg), the 
accuracy score and method score of the Marble Board 
Test (as modified by Goldenberg), and total time on the 
Trail Making Test (as modified by Reitan). No differences 
were significant. 

To determine whether degree of apnea was an impor- 
tant factor, the total group of delayed breathers was di- 
vided into “mild,” “moderate,” and “ severe” subgroups. 
The mild subgroup (N=26) consisted of children whose 
onset of breathing was delayed at least one but less than 
two minutes; children whose breathing was delayed at 
least two but less than five minutes were assigned to the 
moderate subgroup (N=25); the severe subgroup (N=15) 
included children whose breathing was delayed at least 
five minutes or for whom resuscitation was necessary. 
Due to the negative findings in comparing the total apneic 
and control groups, comparisons were then made between 
the severe apneic subgroup and the control subjects. 
Again the differences on the three IQ measures were negli- 
gible. None of the other differences were significant at 
the 0.05 level, although the comparisons on the L-OMDS, 





Ellis Designs Test, and method score of the Marble Board 
Test approached this level. A closer examination of these 
group differences revealed that one or a few individuals 

in the severe subgroup were responsible for a substantial 
portion of the difference in each comparison, and that most 
of the severely apneic children were indistinguishable from 
the control children. 

Possible factors which could have contributed to the 
negative findings were explored. The relations assumed 
between apnea neonatorum and hypoxia, between hypoxia 
and brain damage, and between brain damage and subse- 
quent impaired performance were reviewed. The weak 
link appeared to be between hypoxia and brain damage. 
Only children requiring resuscitation and who presumably 
were more severely hypoxic were impaired. An evaluation 
of the measures used in this study and in other studies was 
made. Positive results were obtained in other studies 
using similar or identical measures; these studies used 
broad criteria of prenatal and perinatal distress, The 
measures included in this study appeared to be adequate. 

To encompass the apparently contradictory findings of 
the retrospective and prospective studies, a model was 
proposed. This model requires that some prenatal condi- 
tion(s) eventuate in respiratory difficulty at birth and im- 
pairment in later development. Such a model takes two 
facts into account: (1) few children apneic at birth are 
severely impaired, and (2) a substantial number of chil- 
dren with impairment have histories of apnea neonatorum. 
Evidence from pathology studies, animal experiments, and 
investigations using broad criteria of perinatal difficulty 
(including indices of fetal distress) suggests that intra- 
uterine hypoxia is such a condition. 

If these conjectures are correct, children with apnea 
neonatorum resulting from a temporary condition such as 
narcosis would not be impaired. Developmental impair- 
ment may be a consequence if the apnea is a manifestation 
of severe hypoxia. 

Microfilm $2.50; Xerox $5.00. 100 pages. 
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SOME RELATIONSHIPS BETWEEN 
AGE AND SELF PERCEPTION 


(L. C. Card No. Mic 60-3046) 


Kenneth Lionel Bloom, Ph.D. 
Columbia University, 1960 


The literature on gerontology is replete with references 
to decline with age in the physical, social, economic, and 
psychological areas. The present study theorized that dif- 
ferences in self perception accompany those observed at 
different periods of life. 

An adjective checklist (ACL), designed by selecting 
items which a consensus of “experts” agreed would dif- 
ferentiate younger from older persons and which was found 
to be adequately reliable and valid, was administered to 
83 white male, VA surgical patients ranging in age from 
20-69 years. Subjects responded to the ACL under four 
sets of directions to indicate their ideal-self, past-self, 
present-self, and future-self perceptions. 

Derived positive and negative scores were correlated 
with chronological age and with a self-rating of perceived 
age in terms of “ young,” “middle-aged,” or “old.” Re- 
sponses were analyzed to identify which of the 111 adjec- 
tives would differentiate between individuals on the basis 
of age. Additional analyses of the data were performed. 

It was generally concluded that certain aspects of the 
self concept differ with age. The findings, however, in- 
dicated that similarities in self perception with age out- 
weigh the differences. This result is consistent with the 
premise that the basic core of personalityis stable through- 
out life. It also supports the phenomenological viewpoint 
that individual energy is directed toward maintaining and 
enhancing the phenomenal self. 

The following specific conclusions were drawn: 

1. Since no relationship was found between chrono- 
logical age and ideal-self perceptions, it was inferred that 
there is a “cultural-ideal” characterized by a desire to 
possess positive traits and to reject negative character- 
istics. It is also possible that where individuals are given 
unlimited resources from which to draw they would ob- 
viously select positive attributes. 

2. A positive relationship was found between chrono- 
logical age and past-self perceptions, leading to the con- 
clusion that as individuals age their past perceptions of 
themselves become more distorted and there is a tendency 
to ‘idealize” their past. This finding is consistent with 
existing theories of aging and with Bartlett’s principles of 
memory. 

3. A curvilinear relationship was found between chrono- 
logical age and present-self perceptions (a measure of 
self-acceptance) supporting both the theories of life stages 
and that of time perspective. Self-acceptance increases 
from the 20’s until the 40-49 year decade period at which 
time there is a downward turn. 

4, Although there was no re:ationship between positive 
and negative scores and future-self perceptions, the ad- 
ditional analyses of the data suggested that an individual’s 
interpretation of his future is a function of how old he is. 
Since this conclusion was based on unhypothesized data, it 
is only suggestive and subject to further research. 

In general, it was found that perceived age has little 
relationship to self perception. Additional analysis of the 
data suggested that perceived age may be related to self- 
acceptance but only when there is a discrepancy between 


The items following 
. 


Enlargements 5-1 





chronological and perceived age. Limited findings with 
negative scores suggested that subjects avoid selecting 
negative items in their self-ratings. 

The tendency for older individuals to manifest distorted 
self perceptions was interpreted as indicating positive de- 
fensiveness which serves an adjustive function. 

A psychological theory of aging was outlined. The ap- 
plication of the results to the problems of the aged and 
suggestions for future investigations were also considered. 

Microfilm $2.50; Xerox $4.80. 91 pages. 


EFFECTS OF FACILITATING, NEUTRAL AND 
INHIBITING INSTRUCTIONS ON VISUAL 
PERCEPTION IN BRAIN DAMAGE 


(L. C. Card No. Mic 60-2960) 


Ann Lodge Gottlieb, Ph.D. 
Duke University, 1960 
Supervisor: Oscar A, Parsons 

The purpose of this study was to examine how percep- 
tual experience in brain damage varies as a function of 
instruction-induced sets across tasks of differing stimulus 
character. The general hypothesis under investigation was 
that greater apparent perceptual deficit may be manifested 
by brain-damaged than normal persons under relatively 
unstructured (Neutral) instructional conditions as a result 
of impaired capacity for initiating appropriate expecta- 
tions. The provision of relevant response categories 
through instructions (Facilitating) was predicted to enhance 
perceptual experience in the brain-damaged and minimize 
differences from the performance of normal controls. 
Provision of an instructional set (Inhibiting) to expect no 
change in the stimulus object was anticipated to maximize 
differences in perceptual performance of brain-damaged 
and control subjects. The effects of Facilitating, Neutral 
and Inhibiting instructions were explored with three tasks 
associated with perceptual deficit in brain damage: flicker 
fusion (CFF), spiral aftereffect (SAE), and reversible 
figures (RF). In predicting that the instructional sets would 
affect the brain-damaged and controls differently, it was 
assumed that the instructions would affect the performance 
of both groups. Further, it was proposed that the brain- 
damaged would perform at a consistently lower level than 
the controls. 

Since effects of instructions are partially a function of 
their degree of congruence with the stimulus object, it was 
predicted that CFF thresholds would show the least effects 
of instruction and RF the most. The interaction of instruc- 
tions with tasks was predicted to affect brain-damaged and 
control subjects differentially. 

The performance of three independent groups of brain- 
damaged patients (N=45; 15 each group) was compared 
with similar groups of control patients under each instruc- 
tional condition, i. e., each subject in a given instruction 
group was presented all three perceptual tasks under the 
same type of instruction. 

The prediction that instruction and brain-damage both 
affect adequacy of perceptual performance significantly 
was confirmed, These results corroborate existing evi- 
dence for basic perceptual deficit in brain damage which 
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cannot be attributed to set, yet at the same time empha- 
size that inferences concerned with the nature of percep- 
tual functioning must take instructional conditions into 
account. Instructions were found to interact with the 
nature of the task as predicted indicating that instructional 
sets may be expected to affect perceptual performance as 
an increasing function of the degree to which the phenome- 
non is dependent upon factors of internal organization. 

The predicted interaction effects of instructions with 
brain damage were not confirmed. However, a definite 
differential trend in the predicted direction was noted: 
i.e., there was a substantially greater difference in the 
performance of brain-damaged and control subjects under 
Neutral as compared with Facilitating instructions. The 
level of perceptual performance within the brain-damaged 
groups proved similar under Neutral and Inhibiting condi- 
tions, while control performance was similar under Neu- 
tral and Facilitating conditions. An additional finding 
contrary to that predicted was that under Inhibiting instruc- 
tions, control performance is undistinguishable from that 
of brain-damaged subjects. 

The main conclusion drawn from these results is that 
performance of brain-damaged individuals in perceptual 
situations cannot be taken to reflect “one to one” corre- 
spondence with neurophysiological constructs concerning 
the nature of brain functioning. Instead the approaches of 
Goldstein, Hebb and Bruner appear to offer a more 
promising conceptual framework by integrating the opera- 
tion of central selective processes as a factor in percep- 
tual performances. The need for identification of variables 
other than the stimulus object which may affect perception 
in brain damage and the need for further specification of 
set variables is stressed. Finally, the potential value of 
the need for development of those approaches to behavior 
which are neuropsychological as opposed to purely psy- 
chological or purely neurological was noted. 

Microfilm $2.50; Xerox $8.00. 173 pages. 


VARIABILITY OF STROKE WIDTH 
WITHIN DIGITS 


(L. C. Card No. Mic 60-2646) 


Charles Lloyd Hughes, Ph.D. 
University of Houston, 1960 


As the complexity of visual displays and the demands 
of the machine upon the man increase, there is a real 
danger that the requirements will surpass the abilities of 
the human operators. One area of research in engineering 
psychology concerns methods of presenting information to 
the operator in the most perceptible form. One small but 
important aspect of this problem is the design of digits to 
be used in the visual displays. 

The results of previous research on digit design was 
summarized as follows: The optimum stroke width to 
height ratios have been determined, angularity of digit 
shape aids visibility, and the openness of digits aids dis- 
crimination. However, no adequate theory of the percep- 
tion of digits has yet been formulated; none of the previous 
research offered any theoretical framework to account for 
the results obtained. 

Certain questions appeared to remain in digit design: 
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What are the relative visibilities of conventional and sym- 
bolic digits, how do boldness of stroke and enclosed white 
space affect each other, do form and stroke width interact, 
and most importantly, would varying the stroke width 
within a set of digits, and also within any particular digit, 
increase the discriminability? 

The problem was to determine the effects of the above 
factors through a systematic variation of the stroke width 
within a set of symbolic digits (straight-line, angular 
forms constructed from an eight element matrix) having 
cognates in the conventional digits. 

The design varied the subject to stimulus distance by 
decreasing intervals until the subject could correctly 
identify the digit. Eight types of digit configurations were 
used, plus conventional arabic numerals. The eighty sym- 
bolic digits were presented one at a time in random order 
to the eleven subjects. Data were recorded in terms of the 
maximum distance at which the subject could identify the 
digit. 

The results indicated that the symbolic numerals were 
significantly more visible than the conventional digits con- 
trary to all prior research. Hypotheses about partially 
opposed factors of boldness of stroke and enclosed white 
space were confirmed. Form and stroke width showed a 
significant interaction, supporting an idea that stroke 
width could vary within a set of digits or even within a 
single digit so as to increase the discriminability. 

A theoretical framework was suggested in terms of 
gestalt psychology. It was hypothesized that the traditional 
“poor” forms would be more discriminable than the so- 
called “good” forms, based on an analysis of the cohesive 
and restraining forces acting in the visual projection brain 
centers, 

The following conclusions would seem to be justified on 
the basis of the present study: 


1, The comparison of the conventional and symbolic 
numerals resulted in greater visibilities for the 
latter, contrary to all prior research. 


2. Hypotheses based on the partially opposed factors of 
boldness of stroke and enclosed white space were 
confirmed, 


3. The significant interaction of form and stroke width 
was demonstrated, giving strong support to an 
idea that stroke width could vary within a set of 
digits or even within a single digit so as to in- 
crease the discriminability. 


Suggestions for Digit Design. Drawing upon prior re- 
search results and suggestions, present research implica- 
tions and the theoretical explanation offered, some 
suggestions are made as guides to digit design. 





1, Angularity, of the sort represented by symbolic 
digits, seems to offer greater visibility. 


Maximum enclosed white space within the limits of 
form and boldness of stroke should improve 
visibility. 

Emphasizing the unique (distinctive) parts of a digit 
and de-emphasizing common parts through 
changes in form and/or stroke width should im- 
prove visibility. 

Allow variation of stroke width within a set of digits, 
as well as within any particular digit form. 
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5. Allow variations in total height within a set of digits, 
and also height to width ratios, thus allowing for 
a method to equalize the partially opposed effects 
of stroke width and enclosed white space, 
Microfilm $2.50; Xerox $3.00. 48 pages. 


RELATIONSHIP BETWEEN LEVEL OF 
PERSONALITY FUNCTIONING AND RESPONSE TO 
DELAYED AUDITORY FEEDBACK 


(L. C. Card No. Mic 60-2913) 


Rohert Benton Sivley, Ph.D. 
George Peabody College for Teachers, 1960 


Major Professor: Julius Seeman 


Seeman (1959), among others, has published recent 
theoretical discussions of the healthy personality, empha- 
sizing the need for investigation that focuses on the 
effectively functioning individual. He offers the term 
“organismic integration” as a theoretical construct to ex- 
plain the connection between estimates of good personality 
integration and behavioral measures on a more molecular 
level. Organismic integration refers to the interaction 
between sub-systems (response planes) of the individual, 
such as perceptual, sensory, biochemical, etc. 

The purpose of this study was to investigate the rela- 
tionship between such a personality estimate and a be- 
havioral measure. The behavior chosen was response to 
delayed auditory feedback. Delayed auditory feedback has 
been the subject of much recent research in the field of 
speech and hearing. It is effected by having a person 
speak into a microphone and then mechanically delaying 


the auditory feedback of his speech by about 1/5 of a 
second, This results in a breakdown of speaking effective- 
ness. (Black, 1951; Lee, 1951) The response measures 
chosen were initial, adaptation, and persistence effects. 
Initial effect is defined as the effect of the person’s first 
experience with the phenomenon on rate of speech and 
articulation. Adaptation refers to the improvement in these 


measures ‘ith practice. Persistence refers to the effect 
of recent experience with the phenomenon on these vari- 
ables under normal conditions. 

Three groups of subjects were chosen from four classes 
of fifth, sixth, seventh, and eighth graders on the basis of 
scores on a reputation test developed by Lewis (1959). 
These represented high, average, and low levels of per- 
sonality functioning, with approximately 15 per cent of the 
total pool of subjects in each of the three groups. These 
were administered a delayed feedback test in which the 
following procedure was carried out. Each subject: 

. Read test passage with no delay. 
. Read test passage with delay. 
. Read practice material 2-1/2 minutes with delay. 
. Rested 10 minutes. 
. Read practice material 3 minutes with delay. 
Rested 10 minutes. 
. Read practice material 3 minutes with delay. 
. Rested 10 minutes. 
9. Read test passage with delay. 
10. Read test passage without delay. 
Scores were obtained using a formula for index of speech 
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disturbance developed by Fairbanks (Sewell, 1956). This 
formula takes account of changes in both rate of speech 
and articulation. 

While the initial and adaptation effects were found to 
be significant over all groups no differences were found 
between the different personality levels. No persistence 
effect was found, since subjects generally did better under 
normal conditions after experience with delayed feedback 
than before such experience. No sex differences were 
found for either of the three effects. It was found, how- 
ever, that the speech disturbances index (under all condi- 
tions) for girls was lowest (indicating less disturbance) 
for the optimally functioning groups and highest for the 
poorly functioning group. This trend was not found among 
the boys. 

While the hypotheses concerning the relationship be- 
tween personality and response to delayed feedback were 
not sustained, it was demonstrated that adaptation could 
be obtained under the specified conditions. It is possible 
that the failure to obtain verification of the hypotheses was 
due to limitations of the sample. The subjects were stu- 
dents in a demonstration school where the admission re- 
quirements probably lower the variability in personality 
functioning, since serious behavior problems are not 
accepted. Microfilm $2.50; Xerox $4.80. 94 pages. 


EARLY EXPERIENCE AS A VARIABLE IN 
MATE SELECTION AMONG PIGEONS 


(L. C. Card No. Mic 60-2682) 


Clell Calvin Warriner, Jr., Ph.D. 
The University of Oklahoma, 1960 


Major Professor: Maurice K. Temerlin 


Many authors in the field of animal behavior have been 
concerned with the effects of an animal’s early experience 
upon its later behavior. This investigation was concerned 
with the following problem: Does early interaction with 
parents so effect an animal that at maturity he will tend 
to mate with an animal similar in characteristics to his 
parents? The subjects of the experiment were 32 Black 
King pigeons, 16 of which had been raised by Black King 
parents and 16 of which had been raised by White King 
parents; and 32 White King pigeons, 16 of which had been 
raised by White King parents and 16 of which had been 
raised by Black King parents. In each group of 16 pigeons, 
half were male, half were female. After having been 
raised in exclusive visual contact with their parents for 
approximately 40 days, these birds were isolated until 
maturity. Two males and two females were then selected 
to represent each of the four possible combinations of 
parent-young coloration. These 16 birds were placed in 
a mating pen and observations were made to determine 
which of these birds mated. Four such replications of the 
experiment were conducted. It was found that males did 
mate with females who were similar in characteristics to 
their parents, while female pigeons did not do so. This 
sex difference was unexpected and appears to be a unique 
addition to knowledge in this field. 

Various possible explanations of this difference were 
discussed, as were its ramifications for future research. 

Microfilm $2.50; Xerox $5.00. 96 pages. 
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PSYCHOLOGY, CLINICAL 


GUIDES TO CONDUCT IN 
RECONSTRUCTIVE PSYCHOTHERAPY 


(L. C. Card No. Mic 60-3035) 


Beatrice Goodwin Adkins, Ph.D. 
Columbia University, 1960 


The purpose of the study was to explore the effect of 
the psychotherapist’s values on the integration of the pa- 
tient’s personality, particularly patients with insufficient 
superego influence. 

The method of procedure was as follows: Five ac- 
credited therapists of each of four schools of psycho- 
therapeutic thought--Freudian, Adlerian, Sullivanian, and 
Freudian-adaptation--were interviewed intensively on the 
therapist's responsibility to help the patient develop a 
satisfactory guide to conduct. Data from the interviews, 
together with published material offered by the subject- 
therapists, were analyzed on the following issues: the 
need for the patient to develop a serviceable guide to 
conduct during therapy; criteria for termination of therapy; 
relation between each subject-therapist’s value system, 
stated and implied, and his therapeutic techniques and 
goals; and the implication of his value position for the 
ethos of the culture. 

The study used as its frame of reference a hypothetical 
sketch of the development of a child in a psychically 
healthy family, in which integration of personality occurs 
around the ethical value of identity-in-community. (Ethics 
was used throughout to refer to what was good for the 
person as a social being.) 

The viewpoints of the subject-therapists of each of the 
four schools were compared inter se and points of simi- 
larity and difference among the entire group of twenty 
were examined. It was found that only two (both Freud- 
ians) held strictly to the classical position that the thera- 
pist need have no concern for the ethical quality of the 
patient’s interpersonal relationships: exploitative people 
may still be exploitative after successful treatment but 
intrapsychic conflict will be diminished. Among the re- 
maining eighteen there were broad differences, varying 
from mere shift of emphasis--minimal concern for the 
patient as a social being (one Sullivanian)--to goals and 
techniques oriented entirely around what was good for the 
patient as a social being (two of the Freudian-adaptation 
group). 

Six (one each of the Freudian, Adlerian and Sullivanian 
schools, and three of the Freudian-adaptation school) dis- 
cussed their therapy with particular patients who lacked 
a serviceable guide to conduct. They attributed successful 
outcome to their treatment of the patient as a social being, 
rather than as an isolated person, and to the therapeutic 
use of their ethical values. 

The value system of the two Freudians who subscribed 
to the value of no value implies that their therapy might 
not mitigate value confusion in the patient and culture, 
but might even contribute to it. By contrast, the value 
systems of the two members of the Freudian-adaptation 
group referred to above imply that value conflicts in their 
patients would tend to diminish and the patients’ dealings 
with others would tend to contribute to an ethical culture, 
The opinions of the subject-therapists between these two 
extremes varied along a continuum which was weighted 
toward a therapy which tended to resolve value conflicts. 
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The study indicates the following: (1) a trend toward 
evaluating personality integration in terms of ethical be- 
havior; (2) a trend toward recognizing the therapist’s 
values as an essential therapeutic tool; (3) a means by 
which patients whom the classicists considered incapable 
of achieving a basic change in character structure may be 
enabled to do so; (4) a need for further clarification on 
what influences in the patient’s relationship with the thera- 
pist and others may be essential to basic personality 
change; (5) a relationship between the therapist’s value 
position and the outcome of therapy; (6) a need for much 
further clarification on what values and behavior are in- 
dicative of the integrated ego; and finally, (7) a source of 
methods and material in psychotherapeutic procedure out 
of which the culture can build an empirical ethic. 

Microfilm $4.90; Xerox $17.35. 382 pages. 


PROBLEM SOLVING AFTER DISOWNING 
(L. C. Card No. Mic 60-3058) 


Keith Wendell Cooper, Ph.D. 
Columbia University, 1960 


The hypothesis was advanced that there is a negative 
relation between the tendency to disown personal responsi- 
bility and the amount of improvement made when previously 
failed problems are re-presented with a moderate amount 
of guidance. Instruments were developed which yielded 
measures of the tendency not to disown, problem solving 
score without guidance, and gain in problem solving score 
with guidance. The hypothesis was tested by a correla- 
tional analysis of the data obtained by administering these 
instruments to a sample consisting of 50 male and 118 
female newly-admitted freshmen enrolled in an orienta- 
tion course in Education. 

The problem solving task was presented in two forms. 
The initial form provided no guidance toward solution of 
the 36 multiple-choice verbal association problems. The 
second administration used the same 36 problems, but 
guidance was provided by grouping the problems and pro- 
viding information about the principles of organization 
used in the problems. 

The disowning tendency was measured on a check-list 
of attitudinal statements which the subjects completed 
after completing the no-guidance form of the problems and 
being informed that their performance was ‘below aver- 
age.” The attitude score was the algebraic sum of the 
number of check-marks appearing on the statements clas- 
sified as owning and disowning, with each check on the 
owning statements receiving a weight of plus one, and each 
check on the disowning statements receiving a weight of 
minus one. This score was considered a measure of the 
tendency not to disown personal responsibility, an inverse 
measure of disowning tendency. 

The female subjects made higher initial scores on the 
problems, and greater gains from initial to final score 
than did the male subjects. On the check-list of attitudinal 
statements, the responses were alike for both sexes, In 
both sexes it was found that no relation obtained between 
initial score and amount of gain from initial to final score. 
No relation obtained between initial score and the meas- 
ure of the tendency not to disown. 

The correlation between attitude score and gain score 
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was clearly significant for the males (r = .38, P<.01), 
and narrowly missed an acceptable level of significance 
for the females (r = .18, P<.06). It was concluded that 
the data offered support for the hypothesis and that a sex 
difference had been operative. 

Problems of procedure and instrumentation were 
pointed out, and recommendations for further investiga- 
tions offered. 

Implications of the study were noted. Consistent with 
the rationale that localizations of responsibility are per- 
ceptual acts were the speculations that the males had been 
made more anxious than the females by the failure ex- 
perience, and that the better functioning of the female 
subjects reflected their use of a relatively passive field- 
dependent style of perception that fitted the testing situa- 
tion well. 

The responses to guidance after failure were regarded 
as subject to influence by individual differences in style 
of perception, susceptibility to anxiety, and localizations 
of responsibility. 

Microfilm $2.50; Xerox $3.00. 57 pages. 


THE LITERATURE EMPATHY TEST: 
DEVELOPMENT OF A PROCEDURE FOR 
DIFFERENTIATING BETWEEN “GOOD EMPATHIZERS” 
AND * POOR EMPATHIZERS”. 


(L. C. Card No. Mic 60-2677) 


Stanley Chellis Mahoney, Ph.D. 
The University of Oklahoma, 1960 


Major Professor: Maurice K, Temerlin 


The purpose of this study was to develop an objective 
instrument for differentiating between “good empathizers” 
and “poor empathizers” at the college level as an aid to 
research concerning empathy. The lack of an adequate 
instrument for this purpose had been noted by previous 
investigators and this condition precluded adequate repli- 
cation and comparison of studies concerning empathy. 

The Literature Empathy Test is a paper-and-pencil 
test developed in a manner compatible with the theoretical 
conception of empathy proposed by Dymond. The test con- 
tains four selections from fiction portraying markedly 
different personalities, each making one subtest. Each 
subtest includes 20 multiple-choice, incomplete-sentence 
items, the stems of which were taken from the Holsopple- 
Miale Incomplete Sentence Test. Subjects are instructed 
to work on the subtests one ata time. They are to read 
the selection, get a “feel” for the individual portrayed, and 
then complete the sentence stems with the alternative they 
think the individual in the selection would have chosen 
were he taking the test. The test can be administered 
in a group setting and requires about 50 minutes for 
completion. 

Scoring criteria for individual items were obtained 
through judgments made by 23 psychologists representing 
8 different training institutions and selected by their peers 
or supervisors as being “empathic individuals.” Answers 
for items retained in the final test represent a minimum 
of 78 per cent agreement among the judges. 

Normative data were obtained from 1139 students from 





three different colleges. Percentile norms were computed 
for scores from each college, by sex; intercorrelations 
among subtests were also computed. The differences be- 
tween mean scores obtained by males and mean scores 
obtained by females on all subtests and on the total test 
were found to be significant at the .001 level. Reliability 
data were obtained by two methods: (a) split-half method 
using 380 subjects, and (b) test-retest method using 111 
subjects. Reliability coefficients ranged from .66 to .92. 
Low positive correlations were obtained between test 
scores and measures of intelligence, academic aptitude, 
and scores on The Empathy Test by Kerr and Speroff. 
Correlation coefficients of .43 and .44, significant at the 
-01 level, were obtained between test scores and measures 
of reading ability. 

Validity was discussed with respect to the following 
four aspects: content, predictive, construct, and con- 
current validity. No information was obtained concerning 
predictive validity; content and construct validity were 
considered adequate for the purpose for which the test 
was designed. A direct experimental test was made of 
concurrent validity, using college students judged “ good” 
and “poor” empathizers by psychologists; results obtained 
were interpreted as being consistent with the results one 
would expect if the test did have adequate concurrent 
validity. Microfilm $2.50; Xerox $6.00. 125 pages. 


SOCIAL PERCEPTION IN RETARDATES AND 
ITS MODIFICATIONS UNDER STRESS 


(L. C. Card No. Mic 60-2830) 


Thomas Bruce Orr, Ph.D. 
Indiana University, 1960 


This investigation was an attempt to furnish two kinds 
of information about social perceptual functioning in mildly 
retarded, institutionalized males. Part I was concerned 
with comparing retardates’ judgments of emotion from 
photographs of facial expressions to those made by sub- 
jects of at least normal intelligence. Part II was a study 
of the effects of a stressful situation upon this aspect of 
social perception, 

In the first experimental session, 61 subjects rated 
each of a series of 48 facial photographs on a nine point 
happiness-unhappiness scale under conditions designed to 
minimize stress. Data obtained in this session were com- 
pared to published data on ratings of the same series of 
pictures by a group of college students, 

For the second session, 59 subjects were randomly 
assigned to two treatment conditions, Stress and Control. 
Those in the Control Group worked at an innocuous task 
for ten minutes, then rated the same facial expressions 
on the same dimension as in the first session, Stress 
Group subjects had electrodes attached to their wrists 
throughout the second session. Each received three mildly 
painful electric shocks during the initial ten-minute task. 
Although Stress Group subjects were not shocked during 
the picture-judging which followed, they were led to be- 
lieve that further shocks would be forthcoming during this 
task. It was hypothesized that subjects under stress would 
“project” their own unhappy feelings into their second 
ratings of the facial expressions; that is, that their changes 
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in ratings would be in the direction of unhappiness relative 
to those of the Control Group. A second hypothesis pre- 
dicted greater absolute amount of change in ratings by 
Stress subjects irrespective of the direction of these 
changes. 

Results of Part I, the comparison of retardates’ social 
perceptual judgments with those of college students, in- 
dicated that: (1) The central tendencies of judgments by 
the two samples corresponded very closely and correlated 
almost perfectly. (2) The dispersion of judgments of the 
retarded group was significantly greater than that of the 
college student group. (3) The greater heterogeneity of 
retardates’ ratings appears to be due not only to the fre- 
quent nonconforming responses of a deviant minority of 
the sample, but also to occasional instances of perceptual 
nonconformity by the more typical subjects who make 
realistic judgments most of the time. 

The hypothesis that retardates project their own un- 
happy feelings in their judgments of faces while under 
stress received only tentative support from data of Part I. 
This effect emerged as significant only upon a reanalysis 
in which criteria for inclusion of subjects were made more 
stringent. Cross validation is indicated before much faith 
is to be placed in this finding. 

As predicted, subjects under stress changed from their 
earlier judgments to a greater extent than did nonstressed 
subjects. The stress treatment also appeared to have the 
effect of expanding individual differences in total amount 
of change from first to second ratings, the variance of 
change scores being significantly greater for the Stress 
Group. Over-all ‘accuracy” of judgments did not seem to 
be differentially affected by the two treatments. 

Microfilm $2.50; Xerox $3.60. 63 pages. 


THE EFFECTS OF FAILURE AND SUCCESS ON 
EVALUATION OF SELF AND OTHERS: A STUDY OF 
DEPRESSED PATIENTS AND NORMALS. 


(L. C. Card No. Mic 60-2838) 


Sanford Rosenzweig, Ph.D. 
Indiana University, 1960 


One hundred four male normal patients and 40 male de- 
pressed patients rated the concepts Myself, Person Liked, 
Person Disliked, God and Evil on fifteen scales of Osgood’s 
Semantic Differential (Osgood, et al, 1957) representing 
the three main factors: evaluation, potency and activity. 
Following this, half of each group was exposed to either 
failure or success. All Ss then immediately rated the 
same concepts again on the same Semantic Differential 
scales. At the conclusion of the experiment the Ss were 
informed that success or failure had been arbitrary, and 
that actually their performances were quite adequate. 

Of the hypotheses offered, only one was fully confirmed. 
Although neither depressives nor normals changed their 
self ratings on the evaluative factor more than on the po- 
tency or activity factors, depressives changed their self 
ratings more than did normals on the evaluative factor. 
There was no difference between the groups on either the 
potency or activity factors for change of the ratings of 
Myself, or on the evaluative factor for the ratings of Person 
Liked or Person Disliked. These findings were taken to be 





support for the hypothesis that depressives can be dis- 
tinguished from normals on the basis of their exaggerating 
the evaluative aspects of situations, so that their environ- 
ment is continually perceived in terms of how it reflects 
their own self-worth. 

The notion of hostility being turned inward as a mecha- 
nism of the depressive was called into question by several 
aspects of the data. The depressives did not devalue them- 
selves any more than they did the Person Liked or the 
Person Disliked after failure, but, in fact, significantly 
devalued the Person Liked. On their initial ratings they 
were no less critical of others, although they rated them- 
selves lower on the evaluative factor than did the normals, 

Implications of these findings for psychotherapy and 
for a theory of the etiology of the disorder of depression 
were discussed. 

Hypotheses regarding changes in the perception of the 
self and others following success or failure were developed 
from assomptions that people respend to such events on 
the basis of what has just been experienced as well as in 
terms of their positions relative to other people. It was 
expected that this would suggest an extension of the hy- 
potheses about depressives, and would indicate some clues 
as to the specific kinds of situations that produce a poorer 
self concept. 

Although Ss’ performance on the interpolated task in- 
dicated that success and failure conditions differentially 
affected them in the way expected, the self concept for 
neither group was appreciably changed. It was found that 
after failure, the Person Liked was lowered in value. This 
finding lends partial support to the hypothesis based on the 
assumption that lowered evaluation is a response that is 
made as a consequence of the immediately preceding ex- 
perience. The assumption of hostility being aroused and 
displaced to others, (the scapegoat theory) as a consequence 
of failure, was questioned by the data. It was suggested 
that hostility is not a necessary condition for deprecation, 
and that the latter might be understood more fully if it 
were interpreted in terms other than as an expression of 
hostility. Microfilm $2.50; Xerox $3.00. 54 pages. 


THE RELATIONSHIP OF PHENOMENOLOGICAL 
EMPATHY TO CERTAIN PERSONALITY AND 
INTERPERSONAL VARIABLES 


(L. C. Card No. Mic 60-2734) 


Stanley Allan Speal, Ph.D. 
Vanderbilt University, 1960 
Supervisor: Professor Carroll E, Izard 
This study had a dual purpose: (1) to develop a new 
technique for measuring empathy and (2) to investigate 
the relationship of this new measure to selected personal- 
ity and interpersonal variables. The new empathy meas- 
ure was described in the light of existing empathy theory 
and research, and its construct validity was evaluated by 
relating it to these commonly used empathy measures--a 
TAT technique, the Kerr-Speroff Empathy Test, and a 
reverse-testing procedure, 
The method of phenomenological empathy consisted of 
having a group of twelve empathizers, termed interviewers, 
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interview four different object persons one at a time. 

A fifteen minute semi-structured interview procedure was 
employed using assigned and free interview questions. 
Emotional reactions were enhanced in the objects by 
means of experimentally induced pleasant and unpleasant 
sets. Interviewers indicated their understanding of the 
objects’ thoughts and feelings by responding to a seventeen 
item essay-type questionnaire. Following each interview, 
the completed interviewers’ questionnaires were given to 
the objects, who rated each item of each of the inter- 
viewer’s questionnaires on a seven point scale according 
to how accurately the response described their actual 
thoughts and feelings during the interview. The sum of the 
ratings obtained by each interviewer from all four objects 
constituted the former’s empathy score. This basic design 
was replicated seven times, using different groups of in- 
terviewers and objects. The data from each group were 
analyzed separately and then pooled by means of an anal- 
ysis of variance for replicated regression lines. 

The phenomenological empathy measure had adequate 
reliability and significant construct validity in relation to 
the reverse-testing procedure. The new measure of em- 
pathy was positively related to the interpersonal variable 
of similarity of self-concept and negatively related to the 
personality trait of projection. It was positively related 
to the “Rigidity” Scale of the Pensacola Z Survey. 

Microfilm $3.50; Xerox $12.15. 270 pages. 


FACE-TO-FACE INTERACTION AND 
OTHER FACTORS IN THE CLINICAL PREDICTION 
OF ANXIETY LEVEL 


(L. C. Card No. Mic 60-2914) 


John Marshall Throne, Ph.D. 
George Peabody College for Teachers, 1960 


Major Professor: Rue L, Cromwell 


Sixteen clinical psychologists (eight academic and eight 
service), serving as Js, predicted the anxiety self concepts 
of 16 female college freshmen, serving as Ss, under face- 
to-face and nonface-to-face conditions. The Ss’ responses 
on the MAS was the criterion, Each J administered the 
ISB to one S, and read the protocol of the other S of a pair. 
The Js’ predictive accuracy in the two conditions was com- 
pared with respect to item hits, total score agreement, and 
anxiety percentile placement. Not until the latter meas- 
urement was made were Js told that anxiety was the rele- 
vant criterion construct. 

No evidence was found that the face-to-face condition 
added anything to Js’ predictive accuracy over and above 
that which could be obtained through more efficient 
nonface-to-face interaction. This indicated that cues pro- 
vided by the written ISB protocol alone were sufficient for 
the diagnosis of anxiety level. The Js as a total group were 
more accurate with low anxiety than with high anxiety Ss. 
Possible interpretations suggested were that low anxiety 
Ss are more open than high anxiety Ss, and/or that clinical 
psychologist-judges are biased against perceiving relative 
pathology in a supposedly normal population. The weight 
of statistical evidence indicated that service Js are less 
accurate than academic Js in predicting the anxiety level 





of low anxiety Ss. However, it may be that service Js are 
at a disadvantage with samples from an unfamiliar popula- 
tion and/or that student Ss do more covering up when ex- 
amined by service Js in mental health facilities. In short, 
these results may reflect the differential contribution of 
the setting in which diagnoses are made, rather than any 
necessary superiority of one group of clinical psycholo- 
gists over another. 

Finally, Js did not differ in accuracy whether predicting 
from a specific set of awareness of the criterion construct 
(anxiety), or from a different, nonspecific set. While not 
supporting the hypothesis that awareness of the specific 
criterion construct is detrimental to diagnostic accuracy, 
the results did suggest that the relevant construct set from 
which clinical psychologists make their predictions fails 
to enhance their accuracy, at least when rating the anxiety 
level of Ss on a percentile scale. That is, they suggested 
that sufficient diagnostic cues may be obtained regardless 
of Js’ awareness or unawareness of the specifically rele- 
vant construct variables against which their diagnoses will 
be evaluated. 

It was concluded that the experiment suggests the pos- 
sibility of increasing the efficiency of diagnostic practices 
in clinical psychology by reducing relatively uneconomical 
face-to-face interaction between clinicians and clients. In 
addition, the largely unsuspected influence of the clinical 
setting upon clinical perception was described. 

Microfilm $2.50; Xerox $4.80. 95 pages. 


THE PROCESS OF GROUP PSYCHOTHERAPY: 
RELATIONSHIPS BETWEEN HYPOTHESIZED 
THERAPEUTIC CONDITIONS AND 
INTRAPERSONAL EXPLORATION. 


(L. C. Card No. Mic 60-3276) 


Charles B. Truax, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Carl R. Rogers 


The Primary purpose of the present research was to 
investigate the relations between hypothesized therapeutic 
conditions, derived from client-centered, analytic, and 
small-group theory, and three criterion measures of intra- 
personal (self) exploration in group psychotherapy. 

Three heterogeneous psychotherapy groups involving 
forty-five hospitalized mental patients led by three thera- 
pists differing in their theoretical orientation to psycho- 
therapy were selected to provide the sample population. 
Tape recordings were then obtained on forty-two succes- 
sive hours of psychotherapy from each of the three groups. 
From these recordings, transcriptions were made of 126 
three-minute group interactions to provide the basic data. 

On the basis of pilot studies, rating scales were de- 
vised to quantify, within each interaction sample, the 
presence of hypothesized therapeutic characteristics of the 
therapist’s responses and characteristics of the group 
interaction. 

Since previous research has established some empirical 
validity for the Process Scale, it was used as the primary 
criterion measure. Additionally, the Insight Scale and the 
Personal References Scale were used to measure specific 
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success increased, and suggest that this is a behavior 
characteristic of considerable generality. 

The results with the patient Ss indicated that the de- 
pressed group was generally more responsive to the task 
in terms of their betting behavior than were the paranoid 
Ss. The paranoid Ss over all conditions exhibited rigid, 
stereotyped behavior although their responses to the 
questionnaires indicated they were quite involved in the 
task. In view of this involvement the behavior manifested 
by the paranoid Ss suggests the defensive nature of the 
rigidity. It was suggested that the greater willingness to 
risk new behaviors manifested by the depressed Ss may 
account for the better prognosis usually found to be as- 
sociated with depressive symptoms as opposed to paranoid 
symptoms. Microfilm $2.50; Xerox $5.00. 97 pages. 


PSYCHOLOGY, EXPERIMENTAL 


THE AVERSIVE CONTROL OF AN 
OPERANT DISCRIMINATION 


(L. C. Card No. Mic 60-2798) 


James Barry Appel, Ph.D. 
Indiana University, 1960 


This investigation was concerned with some properties 
of an operant discrimination based on aversive control. 

Six white rats were given extensive training on a sched- 
ule in which brief electric shocks of high intensity were 
presented every two seconds unless an animal pressed a 
bar and thereby delayed the occurrence of the next shock 
by 20 seconds. The discrimination problem was intro- 
duced by maintaining the contingency in the presence of 
a tone, SD, while removing it in the absence of the tone, 
s4. Three experimental conditions prevailed during s4, 
i.e., no shocks, unavoidable shocks of brief duration pre- 
sented once every five minutes (0.20 shock per minute), 
and unavoidable shocks presented once every two minutes 
(0.50 shock per minute). Rates of response in SP and S4 
as well as a measure of discriminability were determined 
as a function of this variable; changes in behavior over 
time were also noted. 

Data obtained from the simple avoidance phase of the 
experiment indicated that introducing animals in which 
the inter-shock (SS) interval is as short as two seconds, 
leads to the slow acquisition of stable rates of bar press- 
ing. Analysis of the various conditions of discrimination 
learning for each of the six Ss yielded the following 
results: rar 

1. When the avoidance contingency is removed in the 
absence of the discriminative stimulus and no unavoidable 
shocks are presented, Ss learn to discriminate the con- 
dition in which the avoidance schedule is in effect. This 
discrimination is formed by the gradual extinction of bar 
pressing in the absence of the tone; but an observed de- 
cline in SD rate is at variance with results obtained in 
discrimination situations involving food reward in the 
presence of the discriminative stimulus. 

2. When animals that have never been exposed to any 
kind of discrimination situation are given extensive 
training on a schedule in which unavoidable shocks are pre- 
sented from time to time in the absence of the discrimi- 





native stimulus, discrimination is effectively inhibited. 
Rates of response in SP and in S4 fail to diverge, and the 
unavoidable shocks increase bar pressing activity not only 
in S4, but also in SD, 

3. When unavoidable shocks are presented to rats that 
have previously been exposed to the discrimination prob- 
lem with no shocks administered in s4, the effect differs 
among Ss. Rates of response in the absence of the tone 
increase sufficiently more than did SP rates in the case 
of three Ss, so that their ability to discriminate was con- 
siderably impaired when unavoidable shocks were presented 
as seldom as once every five minutes in s4, One subject 
learned to cease responding in the presence of a 0.50 un- 
avoidable shock frequency. 

The results were analyzed in terms of two theories of 
avoidance conditioning, but a more satisfactory explana- 
tion of the present findings seems to lie in the uncondi- 
tioned reactions of an organism to the onset of electric 
shock. Microfilm $2.50; Xerox $4.60. 87 pages. 


AN APPLICATION OF STIMULUS SAMPLING 
THEORY TO SUMMATED GENERALIZATION 


(L. C. Card No. Mic 60-2804) 


Teresa Sosa Carterette, Ph.D. 
Indiana University, 1960 


Two experiments were designed to test the predictive 
power of a mathematical model derived from the Burke- 
Estes probabilistic theory of behavior. In the first, an 
experiment concerned with simple stimulus generalization, 
two groups of 24 subjects were instructed to judge the 
position of a visual stimulus in a homogeneous field under 
a procedure similar to the Method of Constant Stimuli. 

On “training trials” a square patch of light always appeared 
in the same position for subjects of a given group. On 
“test trials” the light appeared at any one of a series of 
positions which varied in discrete steps along a horizontal 
line and included the position of the training stimulus. The 
subject’s task on a test trial was simply to indicate whether 
or not the test stimulus coincided in position with the pre- 
viously displayed training stimulus. Conditions for the 

two groups differed only with respect to the range of the 
field in which the stimuli were presented. 

Data from the first experiment provided estimates of 
parameters used to generate theoretical curves for the 
second experiment which was concerned with summated 
stimulus generalization. The procedure in the latter situ- 
ation was the same as before, except that the training 
trials occurred in pairs. The square of light appeared 
once at each of the two training positions designated for a 
particular group. Ontesttrials, ifthe subject believed the 
stimulus coincided with either of the previously displayed 
training stimuli, he responded “same”; if he believed that 
it differed from both training stimuli, he responded * diff- 
erent.” The series of test positions varied along a hori- 
zontal line extending beyond the training stimulus positions 
in both directions. Treatments for the six groups of 32 
subjects differed in two ways: (1) there were three degrees 
of separation between the two positive, or training, stimuli; 
and (2) the range of the stimulus field in which the stimulus 
appeared differed within each separation group. 
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aspects of intrapersonal exploration. A total of thirteen 
judges, including psychologists, psychiatrists, and psy- 
chiatric social workers of heterogeneous theoretical 
orientations, rated the coded interaction samples with 
adequate inter-judge reliability. 

The following hypothesized therapeutic therapist char- 
acteristics were each significantly related to the intra- 
personal exploration of the patients in the predicted 
direction: 1) accurate empathy; 2) unconditional positive 
regard; 3) self-congruence or genuineness; 4) assumed 
similarity; 5) leadership; and 6) responsivity. These 
relationships were essentially linear, with the exception 
of self-congruence or genuineness where a lack of con- 
gruence was associated with low intrapersonal exploration 
but no relationship was found between intermediate and 
high values of therapist congruence and patient self- 
exploration. 

Of the hypothesized therapeutic group characteristics 
relatively under direct control of the therapist, the 
following were significantly related to intrapersonal ex- 
ploration: 1) concreteness or specificity of the group 
discussion; 2) empathic understanding by the group of its 
members; 3) cooperative and mutually helpful group 
spirit; and 4) sociability. With the exception of group 
sociability, which was negatively associated with the cri- 
teria, the obtained results were in the predicted direction. 

All three of the hypothesized therapeutic character- 
istics of the group which are only indirectly influenced by 
the therapist were significantly associated with intra- 
personal exploration in the predicted direction: 1) genu- 
ineness or self-congruence of the group members; 

2) group cohesion; and 3) ego-involvement of the group in 
the discussion. 

By means of analysis of variance of multiple regres- 
sion, a multiple prediction equation accounting for over 
one-half of the total variation in the Process Scale was 
obtained in which the following seven conditions accounted 
for significant amounts of separate sources of variation: 
1) therapist’s genuineness; 2) therapist’s leadership; 

3) concreteness of group discussion; 4) group empathy; 
5) genuineness of group members; 6) ego-involvement of 
group members; and 7) group cohesion. That is, the 
other conditions found to be individually associated with 
the Process Scale do not account for any additional vari- 
ation beyond that accounted for by these seven, 

A similar analysis was performed using the Personal 
Reference Scale as the criterion measure, with results 
indicating that only concreteness of group discussion and 
patient genuineness in the group accounted for separate 
sources of variance. With the Insight Scale concreteness 
of discussion alone proved a necessary condition. 

The necessity of the three therapist conditions speci- 
fied by client-centered theory was also evaluated by 
analysis of variance of multiple regression using thera- 
pist’s accurate empathy, unconditional positive regard 
and self-congruence as concomitant variables, and, al- 
ternatively the Process Scale and Insight Scale as the 
dependent variables. In both analyses only two account for 
separate sources of variance: 1) accurate empathy; and 
2) self-congruence or genuineness. 

The results are interpreted and discussed in terms of 
theoretical orientations to group psychotherapy with par- 
ticular emphasis upon client-centered theory. 

Microfilm $2.50; Xerox $5.80. 118 pages. 





EXPECTANCY SHIFTS AS A FUNCTION 
OF THE CONTROL DIMENSION UNDER 
THREE CONDITIONS OF REINFORCEMENT 


(L. C. Card No. Mic 60-3279) 


Alfred Michel Wellner, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Barclay Martin 


One aim of this research was to study an individual 
differences dimension dealing with the amount of control 
a person perceives he has over events. A second aim of 
the research was to investigate the effect of varying de- 
grees of experienced success on behavioral measures of 
expectancy of success and on the measure of perceived 
control. 

There were two main groups of subjects in the study: 
(1) 120 college students who scored at the extremes on a 
distribution based on two psychometric tests assessing 
the degree of control perceived over failure events and 
(2) hospitalized psychiatric patients who were presumed 
to represent extremes on the perceived control dimension; 
24 paranoid patients typifying the use of projection and 
externalization of control for failure and a group of 24 de- 
pressed patients who exhibited feelings of guilt and over- 
responsibility for events. 

The subjects were randomly assigned to one of three 
reinforcement conditons: 25, 50, and 75 percent positive 
reinforcement. The Ss were asked to match lengths of 
lines and number of dots presented on cards. The Ss were 
told they were either right or wrong, on the basis of a pre- 
arranged sequence of reinforcements. The Ss were asked 
to bet from one to 10 pennies before each matching ac- 
cording to how confident they felt that they could make the 
correct matching. The Ss answered items on two ques- 
tionnaires specifically designed to assess the degree of 
chance or skill perceived in their level of performance 
during and at the end of the task. 

In terms of the individual difference dimension, it was 
expected that the low external controllers would attribute 
the level of their performance more to skill than would 
the high external controllers in the failure (25 percent) 
condition. It was expected that this difference in percep- 
tion would be reflected in differences in behavioral meas- 
ures of expectancy shifts between the low and high external 
control groups for both the college and patient Ss. For the 
success condition predictions were made only with respect 
to the patient groups. It was expected that the paranoid Ss 
would perceive the success situation as involving more 
skill than would the depressed Ss and that consequently 
differences in expectancy shifts would result. 

The results of the study do not support the hypotheses 
regarding the differential perception of the situation by 
the high and low external control groups for either the 
college or patient Ss. The results also do not support the 
hypotheses regarding the relation of behavioral measures 
of expectancy shifts to the control dimension for either 
college or patient groups. The individual differences di- 
mension of perceived control either has little generality 
or the measures used to assess it are lacking in validity. 

The results of the study indicated that there was a 
general tendency for all Ss increasingly to attribute their 
level of performance to skill as the degree of experienced 
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success increased, and suggest that this is a behavior 
characteristic of considerable generality. 

The results with the patient Ss indicated that the de- 
pressed group was generally more responsive to the task 
in terms of their betting behavior than were the paranoid 
Ss. The paranoid Ss over all conditions exhibited rigid, 
stereotyped behavior although their responses to the 
questionnaires indicated they were quite involved in the 
task. In view of this involvement the behavior manifested 
by the paranoid Ss suggests the defensive nature of the 
rigidity. It was suggested that the greater willingness to 
risk new behaviors manifested by the depressed Ss may 
account for the better prognosis usually found to be as- 
sociated with depressive symptoms as opposed to paranoid 
symptoms. Microfilm $2.50; Xerox $5.00. 97 pages. 


PSYCHOLOGY, EXPERIMENTAL 


THE AVERSIVE CONTROL OF AN 
OPERANT DISCRIMINATION 


(L. C. Card No. Mic 60-2798) 


James Barry Appel, Ph.D. 
Indiana University, 1960 


This investigation was concerned with some properties 
of an operant discrimination based on aversive control. 

Six white rats were given extensive training on a sched- 
ule in which brief electric shocks of high intensity were 
presented every two seconds unless an animal pressed a 
bar and thereby delayed the occurrence of the next shock 
by 20 seconds. The discrimination problem was intro- 
duced by maintaining the contingency in the presence of 
a tone, SD, while removing it in the absence of the tone, 
s4. Three experimental conditions prevailed during s4, 
i.e., no shocks, unavoidable shocks of brief duration pre- 
sented once every five minutes (0.20 shock per minute), 
and unavoidable shocks presented once every two minutes 
(0.50 shock per minute), Rates of response in SP and S4 
as well as a measure of discriminability were determined 
as a function of this variable; changes in behavior over 
time were also noted. 

Data obtained from the simple avoidance phase of the 
experiment indicated that introducing animals in which 
the inter-shock (SS) interval is as short as two seconds, 
leads to the slow acquisition of stable rates of bar press- 
ing. Analysis of the various conditions of discrimination 
learning for each of the six Ss yielded the following 
results: _ 

1. When the avoidance contingency is removed in the 
absence of the discriminative stimulus and no unavoidable 
shocks are presented, Ss learn to discriminate the con- 
dition in which the avoidance schedule is in effect. This 
discrimination is formed by the gradual extinction of bar 
pressing in the absence of the tone; but an observed de- 
cline in SD rate is at variance with results obtained in 
discrimination situations involving food reward in the 
presence of the discriminative stimulus. 

2. When animals that have never been exposed to any 
kind of discrimination situation are given extensive 
training on a schedule in which unavoidable shocks are pre- 
sented from time to time in the absence of the discrimi- 
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native stimulus, discrimination is effectively inhibited. 
Rates of response in SP and in S4 fail to diverge, and the 
unavoidable shocks increase bar pressing activity not only 
in SA, but also in SD, 

3. When unavoidable shocks are presented to rats that 
have previously been exposed to the discrimination prob- 
lem with no shocks administered in S4, the effect differs 
among Ss. Rates of response in the absence of the tone 
increase sufficiently more than did SP rates in the case 
of three Ss, so that their ability to discriminate was con- 
siderably impaired when unavoidable shocks were presented 
as seldom as once every five minutes in S4, One subject 
learned to cease responding in the presence of a 0.50 un- 
avoidable shock frequency. 

The results were analyzed in terms of two theories of 
avoidance conditioning, but a more satisfactory explana- 
tion of the present findings seems to lie in the uncondi- 
tioned reactions of an organism to the onset of electric 
shock. Microfilm $2.50; Xerox $4.60. 87 pages. 


AN APPLICATION OF STIMULUS SAMPLING 
THEORY TO SUMMATED GENERALIZATION 


(L. C. Card No. Mic 60-2804) 


Teresa Sosa Carterette, Ph.D. 
Indiana University, 1960 


Two experiments were designed to test the predictive 
power of a mathematical model derived from the Burke- 
Estes probabilistic theory of behavior. In the first, an 
experiment concerned with simple stimulus generalization, 
two groups of 24 subjects were instructed to judge the 
position of a visual stimulus in a homogeneous field under 
a procedure similar to the Method of Constant Stimuli. 

On “training trials” a square patch of light always appeared 
in the same position for subjects of a given group. On 
“test trials” the light appeared at any one of a series of 
positions which varied in discrete steps along a horizontal 
line and included the position of the training stimulus. The 
subject’s task on a test trial was simply to indicate whether 
or not the test stimulus coincided in position with the pre- 
viously displayed training stimulus. Conditions for the 

two groups differed only with respect to the range of the 
field in which the stimuli were presented. 

Data from the first experiment provided estimates of 
parameters used to generate theoretical curves for the 
second experiment which was concerned with summated 
stimulus generalization. The procedure in the latter situ- 
ation was the same as before, except that the training 
trials occurred in pairs. The square of light appeared 
once at each of the two training positions designated for a 
particular group. Ontesttrials, ifthe subject believed the 
stimulus coincided with either of the previously displayed 
training stimuli, he responded “same”; if he believed that 
it differed from both training stimuli, he responded “ diff- 
erent.” The series of test positions varied along a hori- 
zontal line extending beyond the training stimulus positions 
in both directions. Treatments for the six groups of 32 
subjects differed in two ways: (1) there were three degrees 
of separation between the two positive, or training, stimuli; 
and (2) the range of the stimulus field in which the stimulus 
appeared differed within each separation group. 
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A priori predictions pertained to two aspects of the 
sum mated generalization gradients. First, it was ex- 
pected that increasing the separation between positive 
stimuli would lead to progressively lower response levels 
along intermediate portions of the gradients. Second, it 
was predicted that corresponding outer segments of the 
gradients for different separation groups would be parallel. 

The empirical summated gradients were approximately 
linear in their outer segments and varied from clear bi- 
modality in the maximum separation groups to curves 
with virtually horizontal ledges between the training po- 
sitions in the minimum separation groups. The two pre- 
dicted relationships were generally confirmed, although 
there were some discrepancies in the exact quantitative 
predictions. Underestimations of the total range of the 
summated gradients and the shallowness of the “dips” in 
the portion between the training positions constituted the 
systematic departures from predictions. 

When parameters were estimated from one of the 
separation groups in the summated generalization experi- 
ment, the data for the remaining groups corresponded 
rather well to the theoretical gradients thus obtained. 
Disagreements between data and a priori predictions may, 
therefore, have been due partly to sampling variations re- 
sulting from the use of different sets of subjects in the 
two experiments. 

Microfilm $2.50; Xerox $5.20. 103 pages. 


AN EXPERIMENTAL EVALUATION OF 
TWO METHODS FOR THE FORMATION OF 
LEARNING SETS IN RETARDED CHILDREN 


(L. C. Card No. Mic 60-2747) 


Henry John de Haan, Ph.D. 
University of Pittsburgh, 1960 


This study compared the learning set performance of 
two groups of institutionalized retarded children utilizing 
two different experimental setups and procedures. The 
critical difference between the two was presumed to lie in 
the different stimuli employed. One group was presented 
with stereometric objects in a modified Wisconsin ap- 
paratus (Objects Group). The other group was presented 
with projected color photographs of these same objects 
in a specially developed automatic apparatus (Slides 
Group). 

Previous research has indicated that the character- 
istics of the stimuli may affect discrimination learning 
and learning set formation. Specifically, pattern stimuli 
have been found to lead to retarded discrimination learning 
and learning set formation in comparison with stereo- 
metric objects, at least in infra-human primates, Little 
is known about the merits of photographs as stimuli in 
discrimination learning. 

The apparatus for the Slides Group consisted of a 
milk-glass screen upon which the slides were projected, 
and lever manipulanda by means of which the subject re- 
sponded. The S’s response initiated a cycle of events 
which was brought about by automatic apparatus. Follow- 
ing the response, immediate reinforcement was delivered 
to a food-well below the levers. The stimuli remained on 
the screen for an interval of three seconds, and then disap- 





peared for six seconds during the inter-trial interval. 
During this interval the slide was changed for the next 
trial and an electro-mechanical programming device oper- 
ated. At the end of the interval, the new slide was.pre- 
sented by the projector for the next trial. 

There were 35 Ss in each of the two groups. Ss were 
given 12 problems per day, three trials per problem, for 
a ten-day period, or until they had reached a pre- 
determined criterion. Both groups received candy re- 
inforcement. 

Results indicated that the groups as a whole did not 
differ. There were only a few more errors in the Slides 
than in the Objects Group, the difference in the means 
being nonsignificant according to all tests employed. Al- 
though a statistical criterion of learning revealed slightly 
more learners in the Objects Group, the difference again 
was not significant. 

Considering only the learners in each group, the mean 
number of errors in the Slides Group was below that of 
the Objects Group, and the difference approached signifi- 
cance. Considering only the nonlearners, there was an 
indication that the performance curve of the Objects Group 
was falling toward the end of training, while that of the 
Slides Group was stationary. This tendency was slight and 
only suggestive. 

The findings were related to other studies of stimulus 
characteristics and the results interpreted in terms of the 
availability of cues for third-dimensionality in the 
photographs. 

The relationship of the performance to certain organ- 
ismic variables was considered. Performance was shown 
to be almost unrelated to chronological age, with much of 
the variance being associated with mental age. Although 
there were large differences among various etiological 
classes, the differences were reduced to nonsignificance 
by statistically controlling for differences in the co- 
variables, MA and CA. Nevertheless, the study is not re- 
garded as definitive on the question of the effect of etiology. 

Differences between the methods were pointed out. The 
principal difference other than stimulus differences ap- 
peared to be that of spatial contiguity, particularly that 
between the cue and the response and reward. Attention 
was called to the advantage of the Slides Group method. 
Among them were objectivity, precise control, and utility. 
A rationale for the use of photographic stimuli was devel- 
oped and several suggestions advanced for further research. 

Microfilm $2.50; Xerox $5.40. 108 pages. 


AN EMPIRICAL DERIVATION OF SCALES 
DESIGNED TO PREDICT A THEORETICAL 
CONSTRUCT USING MOTOR LEARNING AND 
MOTOR REMINISCENCE AS CRITERIA 


(L. C. Card No. Mic 2749) 
Charles Robert Eigenbrode, Ph.D. 
University of Pittsburgh, 1960 
Supervisor: A. W. Bendig 


This study examined two propositions. The first pro- 
posed that an empirical approach to the derivation of a 
self-report personality scale would provide more valid 
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prediction of certain motor learning phenomena than would 
an a priori approach to the development of such a scale. 
The method adopted was from Lackner’s work (1958) and 
was contrasted to Taylor’s (1951) method in deriving her 
Manifest Anxiety Scale. 

The second proposition arose from Eysenck’s (1955) 
postulation that extraverts build up reactive inhibition 
faster and dissipate it slower than do introverts. From 
this postulate he predicted that extraverts would show 
more reminiscence and lower total acquisition or perform- 
ance scores than introverts, since these phenomena are 
influenced by reactive inhibition. Eysenck also claimed 
that, in conjunction with an extension of the Hullian con- 
cept of “drive,” the “neuroticism” (N) scale contained in 
the Maudsley Personality Inventory (MPI) could be used 
as a measure of drive or motivation. Eysenck predicted 
that persons with high drive (high N scores) would ac- 
cumulate more reactive inhibition and therefore would 
show more reminiscence effect, and would perform less 
well than persons with low drive (low N scores). The 
second proposition, then, proposed that significant rela- 
tionships would be found between the personality variables 
of * extraversion-introversion” and “neuroticism” or 
“drive” in the Hullian sense, and the measures of reactive 
inhibition. 

The experimental procedures consisted of having 160 
male college students take the Guilford-Zimmerman 
Temperament Survey and then perform on the pursuit 
rotor, a task which involved five minutes continuous work 
and a 15-minute rest period followed by a two-minute con- 
tinuous work period. The reminiscence measure chosen 
as being the most reliable was the difference between the 
average number of seconds ‘on target” during the last two 
20-second periods of the prerest work period and the 
number of seconds “on target” during the first 20-second 
postrest work period. The original learning score was 
the total time “on target” during the entire 5-minute pre- 
rest work period. The 160 subjects were divided into two 
groups of 80 which were equivalent on the reminiscence 
and original learning measures, 

Using the phi coefficient, an item analysis of the 300 
GZTS items was conducted to find those items which cor- 
related with the criterion measures, The significantly 
correlating items from one sample formed a scale, This 
scale was applied as a predictor of its criterion in the 
equivalent group which had not been used in the selection 
of the items in the scale being validated. 

The GZTS R scale and E scale were used as equivalent 
measures of Eysenck’s “ extraversion-introversion” and 
“neuroticism” respectively, since these scales are his- 
torically related. 

From the results, it was concluded that an empirical 
approach to deriving scales to measure this particular 
theoretical construct, namely reactive inhibition, was not 
superior to the a priori method of developing such a scale. 
Lack of sufficient reliability in the criterion measures, 
along with the small size of the relationship between per- 
sonality variables and motor learning measures of reactive 
inhibition helped to account for this conclusion. 

It was also concluded that support was found for Ey- 
senck’s formulation regarding the relationship between the 
“extraversion-introversion” dimension and reactive in- 
hibition, but no support was found for the proposed rela- 
tionship between “drive” and reactive inhibition. 

Microfilm $2.50; Xerox $4.80. 94 pages. 





AN INVESTIGATION OF “TEACHING MACHINE” 
VARIABLES USING LEARNING PROGRAMS 
IN SYMBOLIC LOGIC 


(L. C. Card No. Mic 60-2750) 


James Lee Evans, Ph.D. 
University of Pittsburgh, 1960 


Six independent groups of ten college students each re- 
ceived learning programs of the “teaching machine” type. 
The programs were designed to teach the construction of 
short deductive proofs involving 15 rules in symbolic 
logic. Two experimental treatments involved a systematic 
program in which both the type and sequence of items fol- 
lowed the same pattern for each of the rules. Both groups 
using this program composed or constructed their answers 
to each item. One group did, and one group did not, use a 
review card containing all the logical rules. The remain- 
ing four treatments used a less systematic program previ- 
ously developed. Four different modes of responding to 
the items of the program were used. One group wrote out 
each of their responses to items in the program. A second 
group also composed their answers, but received immedi- 
ate knowledge of results on items involving more than one 
response. A third group had the correct answer present 
on the front of the item and were not required to make an 
overt written response. A fourth group selected the cor- 
rect response from a set of multiple-choice answers at 
the bottom of the item. 

A true-false test, a test involving recall of each of the 
rules, and a test requiring short deductive proofs were 
constructed to sample different aspects of the behavior 
learned. These tests were administered after the experi- 
mental learning sequence, and three parallel retention 
tests were given after a period of one week. An attitude 
questionnaire toward the experiment was also administered 
after the learning session. 

Dependent measures were: time spent on the learning 
programs, time spent on the six performance tests, and 
number of errors made on the performance tests. 

The following conclusions are drawn on the basis of 
analysis of the data obtained. 

(A) Experimental variations in mode of responding 
significantly affect learning time. Ss not required to make 
an overt written response to each item can complete a 
learning program in about 65 per cent of the time required 
for composed or multiple-choice responding. 

(B) Criterion performance in terms of error scores 
is not significantly affected by mode of responding, in- 
cluding no overt responding at all. 

(C) Systematically constructed programs can produce, 
in less learning time, criterion performance comparable 
with that of a less systematic program. 

(D) Ss who respond nonovertly to learning programs 
take significantly more time on performance tests which 
immediately follow the program than do Ss who make their 
responses overtly. Such differences in test-time disappear 
after a retention period of one week. 

(E) Differential retention effects were observed as a 
function of the type of criterion performance measured, 
Error scores on true-false tests decreased significantly; 
error scores on recall tests showed slight but significant 
increases; on tests involving deductive proofs no signifi- 
cant changes were observed. 

(F) No significant relationships are observed between 
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performance following programmed learning and sex, 
mathematical experience, or college class. 

(G) Implications of the results for the area of verbal 
learning were discussed. It was hypothesized that the 
relevance of variables such as response mode and im- 
mediacy of feedback are inversely related to the proba- 
bility of correct responding. 

(H) Suggestions for the use of programmed techniques 
for the investigation of problem-solving and concept- 
formation behavior were presented, 

(I) Development of a standard learning program for 
experimentation in the area of programmed learning was 
described, Microfilm $2.50; Xerox $6.80. 142 pages. 


THE DIMENSIONAL BASES OF 
STIMULUS GENERALIZATION 


(L. C. Card No. Mic 60-2958) 


Wayne Orien Evans, Ph.D. 
Duke University, 1960 


Supervisor: Gregory Kimble 


The main purposes of this study were, first, to demon- 
strate the existence of both relational and absolute 
dimensions of stimulus similarity as bases of stimulus 
generalization, and, second to investigate the conditions 
under which each type of gradient appears. 

. The general method used in this study was similar to 
that used by Brown, Clark, and Stein of spatial generaliza- 
tion with human subjects. This procedure involved the 
reinforcement of the center light in a row of seven lights. 
The resulting gradient of generalization was then meas- 
ured in terms of percentage of responses to the other 
lights in the row. _ 

The present study consisted of five experiments. In 
Experiment I the stimulus lights were placed at different 
spatial intervals for different groups. The center light 
was reinforced eighty per cent of the time and all other 
lights were reinforced twenty per cent of the time. Since 
the resulting generalization gradients for the groups with 
different spatial intervals between the stimuli were the 
same, it was concluded that the dimension upon which the 
generalization took place was not one of physical distance, 

In Experiment I the same procedure was used; but a 
translucent screen was placed in front of the stimuli, pre- 
venting the subject from seeing all of the stimuli simul- 
taneously. In this case no gradients were found at stimulus 
intervals adequate to produce gradients when the screen 
was not in front of the lights. A gradient was produced, 
however, when the lights were closer together. From these 
facts it was inferred that the gradient demonstrated in the 
first experiment was relational and depended upon the sub- 
ject’s ability to see all of the stimuli simultaneously. It 
was also shown that the gradient produced when the screen 
is in place is based upon the dimension of absolute physical 
space and is related to the discriminability of the individual 
stimulus elements. 

Experiment III presents evidence that the gradient pro- 
duced in Experiment I was not based upon an implicit 
numbering of the stimuli and the resulting connotative 
dimension. This was shown by presenting a series of 
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numbered silhouettes in a constant position behind the 
translucent screen. In this case the numbered stimuli did 
not produce a gradient of generalization. 

In Experiment IV the hypothesis of Lashley and Wade 
was tested. These authors proposed that stimulus gen- 
eralization is always relational and occurs only after the 
organism has become familiar with the dimension. This 
hypothesis was confirmed for relational dimensions by 
allowing the subjects to see the stimuli simultaneously for 
a series of trials and then covering them with the trans- 
lucent screen. With this condition, the subjects produced 
generalization gradients with the translucent screen in 
place at stimulus intervals which had in Experiment II 
produced no gradients. 

The results of Experiment V suggest that the relation- 
ship between generalization upon an absolute dimension 
and discrimination is that of a function approaching a limit. 
It was shown that with practice, the performance of sub- 
jects in the generalization procedure was the same as 
those in a discrimination procedure, and that the rapidity 
with which the generalization function came to match dis- 
crimination depended upon the amount of information given 
to the subject as to the reinforcement values of the stimuli. 
Different instructions to the subjects which included differ- 
ent amounts of information produced different rates of 
approach toward limit set by the discriminability of the 
individual stimuli. 

The results of these experiments were discussed in 
terms of the need for a general theory of stimulus gen- 
eralization which could take into account the minimum 
requirement of three types of dimensions subserving 
stimulus generalization and transfer of training. 

Microfilm $2.50; Xerox $4.80. 95 pages. 


OCULAR-MANUAL LATERALITY AND 
PERCEPTUAL ROTATION OF LITERAL SYMBOLS 


(L. C. Card No. Mic 60-3067) 


Irwin Flescher, Ph.D. 
Columbia University, 1960 


A characteristic feature of the research on laterality 
and the reading process is the lack of uniformity of results 
among different investigators. Wide variations in experi- 
mental procedure and the inadequate control of relevant 
variables have served to obscure the true significance of 
lateral dominance. 

The purpose of this study was to determine more pre- 
cisely the role of eye-hand preference combinations in the 
ability to perceive reading stimuli of a reversal nature. 

A secondary aim was to investigate the theoretical assump- 
tion that inverted retinal imagery is a factor in reversal 
perception in reading. In addition, the experiment was de- 
signed to provide information concerning other variables 

of related significance. 

Several sampling precautions were observed in 
order to reduce extraneous variation. Children were 
omitted from the study who had ever been exposed to 
a non-dextral language, exhibited marked speech difficul- 
ties, or whose Telebinocular responses indicated condi- 
tions of monocular vision or ocular muscular imbalance. 
Potential Ss were also excluded if their scores on a 
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preliminary oral reading test fell below the second- 
grade norms. 

One hundred and fifty fourth-grade children from 11 
New York City schools were selected on the basis of 
standardized laterality criteria. Three sub-samples, 
each based on an N of 50, represented the following domi- 
nance patterns: left-eye right-hand, right-eye right-hand, 
and left-eye left-hand, respectively. Both sexes were 
equally divided in all groups. 

With the aid of a special viewing apparatus, five paral- 
lel oral reading test forms were serially presented ina 
circumscribed visual field. The literal symbols of each 
of the texts were axially rotated to produce five reoriented 
stimuli: mirror, inverted-mirror, inverted, verticalized- 
clockwise, and verticalized-counterclockwise images. 
Perceptual responses (rate and accuracy) of each S were 
individually recorded under the five experimental conditions. 

The sequence of stimulus presentations involved repli- 
cations of a 25 x 5 modified Graeco-Latin square, Pro- 
vision for the simultaneous control of four independent 
variables, groups, rotations, texts, and order, permitted 
a four-way analysis of variance, 

The main results and conclusions of this investigation 
may be summarized as follows: 

1. No demonstrable effects of lateral dominance on the 
perception of reversals in reading were found, This was 
interpreted to mean that a crossed dominance pattern 
does not represent a greater tendency to reverse than 
does unilaterality of eye and hand, The finding raises 
serious doubt as to the value of using laterality indices in 
the symptomatic detection of directional confusion. 

2. In the comparison of mirror, inverted-mirror, and 
inverted reading, the inverted stimulus was not shown to 
be the most easily perceived. This finding challenges the 
assumption that retinal inversion is a determinant in re- 
versal tendencies. 

3. Among the significant rotation effects an additional 
finding demonstrated the importance of directional factors 
in word perception, The use of dextral-sinistral scores 
in diagnosing orientational difficulties was theorized. 

4. Significant contrasts among the parallel texts led 
to the conclusion that equated test forms are not always 
equivalent in difficulty when similarly reoriented, 

5. Inspection of the trends from order to order indi- 
cated a positive transfer effect in upright-mirror percep- 
tion after exposure to other reversal tasks. 

6. From the results of t tests it could not be concluded 
that there are any sex differences in the perception of 
rotated literal stimuli. 

7. A substantial correlation between speed and errors 
in rotational reading revealed that a single composite 
score would be a more suitable measure to employ. 

Recommendations were made for continued laterality 
research, Further exploration in the area of perceptual 
rotation was urged as a valuable approach to understanding 
the reading process. 

Microfilm $2.50; Xerox $4.40. 85 pages. 








CORRELATED STIMULUS SAMPLES 
IN VERBAL CONDITIONING 


(L. C. Card No. Mic 60-2817) 


Rose Ginsberg, Ph.D. 
Indiana University, 1960 


A modifying assumption was introduced into statistical 
learning theory to the effect that in a massed trial situa- 
tion the probability of elements being in the sample on 
trial n given that they were in the sample on trial n-l 
(@,) is different from and, tentatively, larger than, the 
probability of elements being in the sample on trial n 
given that they were not in the sample on trial n-1 (8p). 
The original independent sampling model was appropri- 
ately modified to allow for this assumption. 

The applicability of the correlated sampling model was 
tested under conditions in which stimulus variability was 
introduced differentially for the different groups ina 
manner designed to amplify the sampling situation hy- 
pothesized in the preceding paragraph. 

From the correlated sampling model it was possible 
to derive specific predictions of the comparative rates of 
learning between different experimental groups and the 
predictions were well supported by the data. In general 
it was predicted and confirmed that the greater the proba- 
bility of elements remaining in the sample--the more 
overlap, so to speak, between successive trial samples-- 
the more rapid the rate of learning. 

Both models predict that the probability of response 
will, asymptotically, match the probability of reinforce- 
ment. None of the groups experiencing stimulus vari- 
ability achieved empirically the predicted asymptote in 
240 trials, but statistical evidence indicated that all were 
converging to the probability of reinforcement. 

The correlated sampling model described the data 
adequately and in general there was satisfactory agree- 
ment between data and predictions. In general the mean 
learning curves generated by the two models were very 
similar, with the correlated sampling model enjoying a 
slight advantage. 

The significance of the findings to the present status 
of the original independent sampling model of statistical 
learning theory was discussed. It was pointed out that 
from the point of view of the correlated sampling model, 
the original model should often yield adequate mean learn- 
ing curves and always give correct asymptotic predictions. 
The inadequacy of the independent sampling model in 
dealing with conditional probabilities, as well as the failure 
of this inadequacy to disturb the mean learning curve, can 
be well understood from the standpoint of the correlated 
sampling model. Certain traditional problems in the ap- 
plication of the independent sampling model, involving 
interdependence of reinforcement and learning rate and 
time-dependent changes in learning rate, might be expected 
on the basis of the correlated sampling model but are certainly 
notunderstood, Microfilm $2.50; Xerox $6.00. 121 pages. 
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AN INVESTIGATION OF THE EFFECT OF 
SPEECH ANXIETY UPON THE CONDITIONING OF 
A FINGER WITHDRAWAL RESPONSE 


(L. C. Card No. Mic 60-2752) 


Bertram Victor Karpf, Ph.D. 
University of Pittsburgh, 1960 


This study derives from Wischner’s hypothesis that 
speech (stuttering) anxiety may have functional properties 
similar to those obtaining for other anxiety or emotion- 
ality variables investigated in the learning laboratory. It 
followed Spence’s formulation that level of conditioning is 
a function of generalized drive strength (D), and emotion- 
ality or anxiety is one factor contributing to total drive 
level. This study assumed that speech anxiety can sum- 
mate with other drives to affect response strength in con- 
ditioning finger withdrawal to electric shock. 

The effect of speech anxiety on conditioning was studied 
by comparing the finger withdrawal conditioning of: 

(a) stutterers with normals; and (b) three groups of stut- 
terers assumed to differ in degree of emotionality or 
anxiety as a consequence of experimental attempts to 
manipulate speech anxiety by varying the reading task 
during conditioning. 

These experimental tasks included: (a) continued read- 
ing, aloud, of constantly changing material (subgroup J); 

(b) repetitive reading, aloud, of the same short passage of 
material (subgroup II); and (c) continued reading, silently, 
of constantly changing material (subgroup III). 

The original sample consisted of 81 Ss, 36 stutterers 
and 45 normal speakers. Since normal females conditioned 
significantly better than normal males, and a sufficient 
number of female stutterers could not be obtained to main- 
tain the same sex distribution among the stutterers as 
among normals, all females were excluded from final anal- 
yses of the data. The final results were based on a sample 
of 59 male Ss, of whom 29 were stutterers and 30 were 
normal speakers. Each major group was divided into the 
three experimental condition subgroups. 

Three main predictions were made: (a) stutterers 
would condition better than normal speakers; (b) stutterer 
subgroups would show a hierarchical order of conditioning 
with subgroup I highest, subgroup II lowest, and subgroup 
II intermediate; and (c) normal speaker subgroups would 
not differ significantly from each other. 

It was found that: (a) stutterers conditioned signifi- 
cantly better than normal speakers at the .01 level; 

(b) conditioning curves for stutterer subgroups were gen- 
erally higher than for corresponding normal subgroups; 
(c) stutterer subgroups tended to be differentially affected 
by the experimental conditions, although group ordering 
did not yield the predicted hierarchy; moreover differ- 
ences among stutterer subgroups were not statistically 
significant; and (d) normal subgroups did not appear to be 
differentially affected by the experimental conditions and 
were not significantly different from each other. 

When a change score was employed, the mean differ- 
ence in frequency of CR’s between the first and fifth trial 
blocks, the results again indicated that stutterers were 
superior to normals and there was no suggestion of any 
differences among the normal subgroups. In this analysis 
stutterer subgroups ranked in accordance with original 
predictions. The mean difference between pairs of stut- 
terer subgroups was significant or nearly so in the two 





comparisons involving either speaking subgroup with the 
silent reading one. Conditioning of speaking stutterers 
as a whole was significantly superior to that of nonspeak- 
ing stutterers, while for normals an opposite relationship 
obtained. 

The results suggested the validity of the hypothesis 
that stutterers as a group are more emotional or anxious 
than normal speakers, at least in a finger withdrawal con- 
ditioning situation. Partial support was provided for the 
hypothesis deriving from the Hull-Spence theory that 
speech anxiety can be manipulated to affect level of con- 
ditioning. The data suggested that one function of speak- 
ing, at least in the case of normals, was to depress the 
level of conditioning. 

The results were less conclusive with regard to the 
manipulation of speech anxiety in stutterers. These re- 
sults were interpreted as suggesting that the manipulation 
of different degrees of speech anxiety in the stutterer sub- 
groups was not successful. 

Microfilm $2.50; Xerox $3.80. 69 pages. 


THE LEARNING OF ABSTRACT, FUNCTIONAL, 
AND CONCRETE RELATIONS BETWEEN WORDS. 


(L. C. Card No. Mic 60-2755) 


Lucile Dickson Howe Mansfield, Ph.D. 
University of Pittsburgh, 1960 


The purpose of this study was first to investigate the 
speed of operant conditioning of concrete, functional, and 
abstract relations between words. Briefly, these concepts 
were defined as follows: concrete - a physical or sense 
attribute or property, including a response stating what the 
objects are made of; functional - a specific function, a 
movement, something they do or are used for; abstract - 
a class name which represents a multiple function and/or 
a complex of properties. Second, the relation between in- 
telligence and the learning of these three categories of 
concepts was investigated. Third, the study attempted a 
preliminary test of the notion that the three groups of re- 
lations can be arranged on a dimension representing a 
developmental hierarchy, with concrete first, followed by 
functional, and then abstract concepts. This was done by 
testing for generalization following conditioning. Finally, 
the differences between sexes in performance on all of 
these tasks was investigated, 

Subjects were given first the WAIS vocabulary test as 
a quick estimate of intelligence, then ten free-operant 
items, an operant conditioning task, and, finally, a general- 
ization series. The stimuli for the free-operant and the 
conditioning tasks consisted of pairs of nouns denoting 
objects or “things” with at least three kinds of similarities 
in common, representing the concrete, functional, and ab- 
stract categories as defined above. Each pair of nouns 
was presented separately in open-ended form, and in the 
free-operant and the conditioning tasks, subjects were 
asked to give one way in which the nouns were alike or 
similar. There were ten free-operant items to measure 
operant level, and no reinforcement was given, Subjects 
were randomly assigned to one of three groups, and during 
a conditioning series of 90 trials (45 items presented 
twice) each group was reinforced for responses in one of 
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the three concept categories. The items to test for gen- 
eralization were the same as those used during operant 
conditioning, but this time two response choices were 
listed, corresponding to the two categories which were 
negatively reinforced during conditioning. No reinforce- 
ment was given. 

In general, subjects tended to give more abstract re- 
sponses. This was the case for the free-operant items, 
but the differences between the total frequencies of re- 
sponses to the three categories were not significant. The 
results for operant conditioning indicated that all three 
groups did learn, Both the abstract group (group rein- 
forced for abstract responses) and the functional group 
gave significantly more correct responses than did the 
concrete group. The functional group conditioned signifi- 
cantly faster than the abstract group, which conditioned 
significantly faster than the concrete group. Thus college 
undergraduates, who tend to respond in “abstract” terms, 
nevertheless find it easier to learn the concept of function 
in response to similarities between pairs of nouns. Con- 
cerning intelligence, the product-moment correlation 
coefficients between vocabulary scores and speed of con- 
ditioning were not significant. 

The only significant sex differences were in relation 
to abstract concepts. On the free-operant items men 
gave more abstract responses than women, but in the ab- 
stract group women learned faster than men. 

The postulated dimension of conceptualization was de- 
rived largely from studies of the development of concepts 
in children, which conclude that this development proceeds 
from concrete to functional and then to abstract concepts. 
The generalization data were consistent with such a di- 
mension with the additional assumption that there is a 
tendency for subjects to respond with abstract concepts. 
However, the same procedures must be applied to a popu- 
lation which differs in intelligence and in concept response 
tendencies before the results may be considered confirmed. 

Microfilm $2.50; Xerox $3.80. 70 pages. 


TIME PERCEPTION AS A FUNCTION OF THE 
GOAL GRADIENT AND MAGNITUDE OF REWARD 


(L. C. Card No. Mic 60-2715) 


Edward Clemens Simmel, Ph.D. 
Washington State University, 1960 


The purpose of this investigation was to determine what 
changes occur in the perception of short time intervals 
(1) with differences in the amount of reward (the goal), 
and (2) as the subject temporally approaches the goal. 

Twenty-four male hospitalized patients, all diagnosed 
as schizophrenic, at the Veterans Administration Hospital, 
American Lake, Washington, served as subjects. All sub- 
jects were open ward patients with symptoms in at least 
partial remission. 

Each subject received fifteen trials under no-reward 
conditions and fifteen trials under each of two degrees of 
reward--a dime anda dollar. Each trial consisted of 
holding downakeyforan interval between 5 and 20 seconds 
with instructions to hold the key down for exactly the 
same interval on each trial. The subjects were notified 
of large errors by lights on a screen. 





Half of the subjects were informed of the number of 
trials remaining before they received the reward. The 
other half were informed of the reward only. Half of each 
of these groups received the large reward first, while the 
other half received the smaller reward first. 

The results were expressed in terms of differences in 
time perception of the reward conditions from the no- 
reward condition, and were subjected to an analysis of 
variance. There were no significant differences due to 
knowledge of temporal distance from goal, trend (differ- 
ences from beginning to end of a series of trials) or order 
of reward. No interactions were significant. The F for 
amount of reward was significant at less than the .001 
level, with the time intervals under the higher reward con- 
dition being underestimated. 

The experiment yielded no evidence for a temporal 
goal gradient, as measured by time perception, but it can 
be concluded that time intervals are underestimated under 
conditions of greater incentive motivation in the type of 
situation employed. 

The results are the reverse of several other studies 
dealing with the relationship between motivational vari- 
ables and the estimation of short time intervals. It was 
suggested that studies employing stress as an independent 
variable may result in the overestimation of time because 
the subject's attention is directed to the passage of time, 
while increased incentive motivation as employed in this 
study may divert attention away from the passage of time. 

The question of the differential estimation of parts of 
an interval (as was the case in this study) as opposed to 
a whole interval requires further investigation, as do the 
differential effects of stress and positive incentive moti- 
vation on time perception. 

Microfilm $2.50; Xerox $3.00. 59 pages. 


THE EFFECTS OF HEMICEREBRECTOMY IN 
RHESUS MONKEYS: THE ACQUISITION AND 
EXTINCTION OF AN INSTRUMENTAL AVOIDANCE 
RESPONSE UNDER TWO DIFFERENT AVOIDANCE 
CONDITIONING PROCEDURES. 


(L. C. Card No. Mic 60-2762) 


Carl Ernest Wedekind, Ph.D. 
University of Pittsburgh, 1960 


Two avoidance learning studies were done in order to 
determine whether differences existed between normal 
and hemicerebrectomized Rhesus monkeys in the acquisi- 
tion and extinction of an instrumental avoidance response. 
Each experiment contained two groups of five animals 
each, 

The first experiment was concerned with discriminated 
instrumental avoidance learning, using a delayed- 
conditioning procedure. The conditioned stimulus was 
cessation of white noise and the onset of a clicker. The 
unconditioned stimulus was a five-milliampere, 60-cycle, 
shock. The CS-US interval was of five seconds duration. 
Length of the intertrial intervals was randomly varied 
between 30 and 90 seconds. Subjects received 20 trials 
per day to an acquisition criterion of three consecutive 
days with at least 90 per cent successful avoidance. Ex- 
tinction was run to a criterion of three consecutive days 
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with no more than ten per cent avoidance responses, De- 
pendent variables were the number of days to criteria, 
amount of reinforcement, number of avoidance responses, 
spontaneous response rate, and response latency. 

Results of the first experiment indicated that normal 
animals acquired the response more rapidly and extin- 
guished more slowly. One normal animal failed to reach 
extinction criterion after 2800 trials, and was terminated 
by the experimenter. Normal animals showed significantly 
shorter latencies of response. Within units of total time 
to criteria, spontaneous response rates were not signifi- 
cantly different between groups. 

The second experiment employed a nondiscriminated 
instrumental avoidance paradigm, in which a shock of 0.3 
seconds was the unconditioned stimulus. Shock employed 
was identical in both studies. Shock was received by the 
subject every five seconds (S-S interval) in the absence 
of an avoidance response, A bar-press delayed the onset 
of the next shock for a period of 20 seconds (R-S interval). 
Animals were tested daily to an acquisition criterion of 
three consecutive days with at least 95 per cent avoidance 
of the maximum possible shocks. Extinction was con- 
tinued to three consecutive days with the subject receiving 
at least 75 per cent of the maximum possible shocks at 
zero intensity. The dependent variables in the second ex- 
periment were the number of days to criteria, per cent of 
maximum possible shocks, and the rate of avoidance 
responding. 

In the nondiscriminated avoidance, no significant dif- 
ference between groups was found with respect to the 
number of days to reach acquisition criterion. However, 
normal subjects were significantly more resistant to ex- 
tinction. Avoidance response rates were not significantly 
different between groups within units of total time to cri- 
terion performance. 

In both avoidance studies hemicerebrectomized monkeys 
were capable of reaching avoidance performance levels 
comparable to that of normal animals. Results were 
evaluated in terms of motor, sensory, and total neuro- 
logical deficits which resulted from hemicerebrectomy. 

It appeared likely that the total, rather than specific, 
neurological deficits were of major importance in account- 
ing forthe results obtained. Performance deficits in hemi- 
cerebrectomized monkeys appeared tobe the result of an 
over-all quantitative reduction of cortex available for adap- 
tive behavior. Microfilm $2.50; Xerox $6.80. 142 pages. 


THE EFFECTS OF “UNWANTED” SIGNALS 
AND DEXTRO-AMPHETAMINE SULFATE ON 
OBSERVER RESPONSES 


(L. C. Card No. Mic 60-2934) 


Harold Weiner, Ph.D. 
University of Maryland, 1960 


Supervisor: Dr. Sherman Ross 


The relationships of unwanted signals and dextro- 
amphetamine sulfate (15 mg.) to observer responses were 
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investigated. The two hour task consisted of monitoring 

a scope for an occasional red circle (wanted signal) that 
appeared twelve times in thirty minutes, at intervals of 
3/4, 3/4, 14, 2, 2, 1, 5, 1, 1, 2, and 10 minutes, in that 
order. The second, third, and fourth half-hours were 
identical with the first and followed continuously without 
any obvious break in the presentation. This presentation 
rate remained the same under all experimental conditions. 
Observation of the scope was made contingent upon the 
pressing of a lever (called observer response) which 
permitted the measurement of the extent to which the sub- 
ject was directing his attention to the scope in search of 
wanted signals. Observers were 32 male college students. 

The unwanted signal (non-red colored circles) condi- 
tion consisted of a series of 8 schedules of unwanted 
signals (contiguous in time with the wanted signals) differ - 
ing in the frequency and irregularity of presentation rates. 
The presentation rates for the unwanted signals were as 
follows: (a) Control - no unwanted signals, (b) FI 120" - 
unwanted signals appeared every 120 seconds, (c) VI 
120" - unwanted signals appeared, on the average, once in 
120 seconds, with a 200 second inter-signal range, (d) FI 
60" - unwanted signals appeared every 60 seconds, (e) VI 
60" - unwanted signals appeared, on the average, once in 
60 seconds, with a 100 second inter-signal range, (f) FI 
15" - unwanted signals appeared every 15 seconds, (g) VI 
15" - unwanted signals appeared, on the average, once in 
15 seconds, with a 25 second inter-signal range, and 
(h) CRF - unwanted signals appeared for each observer 
response except when the wanted signals were scheduled. 

Subjects served as their own pharmacological control 
by performing for two consecutive hours on the task, first 
without drugs, and then under placebo and dextro- 
amphetamine sulfate (15 mg.) conditions balanced within 
groups. Both the placebo and dextro-amphetamine sulfate 
were administered orally and the double blind technique 
was used to prevent experimenter bias. The subjective 
effects of the drugs before and after the task were ex- 
amined using the Clyde Mood Scale. 

The results indicate that increasing the frequency and 
irregularity of unwanted signals markedly increases two 
correlated aspects of observer responses, i.e., their 
over-all frequency and their frequency as a function of 
time on task. This effect was enhanced under placebo 
and dextro-amphetamine sulfate, in that order, The com- 
bination of unwanted signal reinforcement and dextro- 
amphetamine sulfate produced the best vigilance perform- 
ance. Subjective effects of dextro-amphetamine sulfate 
were consistent with its stimulating effects on observer 
responses. 

Variability due to individual differences was great and 
appeared to lessen as the reinforcement from the unwanted 
signals and drugs increased. Initial vigilance performance 
appeared to be a cogent index for determining vigilant 
individuals. 

Hypotheses based on activation theory which em- 
phasized the arousal aspects of behavior were verified. 
Research in the area of vigilance and theoretical formu- 
lations to explain the findings were reviewed, 

Microfilm $2.50; Xerox $4.80. 94 pages. 
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THE ATTITUDES OF NAZARENE MINISTERS 
TOWARD THEIR PROFESSION 


(L. C. Card No. Mic 60-2890) 


Harvey Judson Smith Blaney, Th.D. 
Boston University School of Theology, 1960 
Major Professor: Dr. Allan Knight Chalmers 

The problem of this dissertation concerns the meas- 
urement of the attitudes of ministers of the Church of the 
Nazarene toward their profession in relation to change. 
The purpose is to evaluate these measurements concern- 
ing the attitudes of these ministers in selected areas of 
their professional duties against their social, religious, 
and educational backgrounds. 

A short history of the education of Nazarene ministers 
is followed by brief reviews of four studies similar to the 
present one. 

Following a summary account of the mores of the 
Church of the Nazarene in relation to its ministry, data 
taken from the Questionnaire present some interesting 
facts. The average age of Nazarene ministers is 38.2 
years, and 98.8 per cent of them are married. There is 
an average of 2.3 children in each minister’s family, even 
though 10.9 per cent of the ministers are childless. Less 
then one third (29.2 per cent) of the ministers have served 
in the armed forces; 57.5 per cent of them have worked 
at some trade; and 27.5 per cent have had experience in 
a profession other than the ministry. 

All Nazarene ministers testify to a personal experience 
of conversion; 49.5 per cent of them were converted in 
Nazarene churches; 81.9 per cent of them first attended 
Sunday school before the age of 10 years; only 32.4 per 
cent of them first attended a Nazarene Sunday school, 

A transfer of membership into the Church of the Nazarene 
was made by 41.4 per cent of the ministers. 

All Nazarene ministers are in the ministry as the re- 
sult of a sense of call from God. The large majority, 80.4 
per cent, are ordained; 13.6 per cent are seminary gradu- 
ates; 57.7 per cent are college graduates; 83.5 per cent 
are high school graduates; 11.5 per cent are Bible school 
graduates; and 9.7 per cent of them prepared for the 
ministry by way of the Course of Study for Licensed Minis- 
ters. Tables are provided in the text of the dissertation 
to support these figures. 

The data from the twenty-four (value judgment) ques- 
tions of the Questionnaire are analyzed under six general 
topics: the minister’s call, education for the ministry, 
study and sermon preparation, the preaching ministry, 
theology and preaching, and pastoral counseling. The re- 
sponses to these questions are given by percentages in 
chart form in the Appendix. The analysis is conducted by 
the chi square test of statistical significance, which, in 
brief, tests data from selected questions for significant 
departure from random distribution. 

Nazarene ministers are strong supporters of the beliefs 
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and programs of their denomination, but they are not with- 
out some tendencies toward change. In three areas the 
expressed attitudes indicate desire for change: 42.6 per 
cent of the ministers favor some effort to direct promising 
young men into the ministry; 27.2 per cent favor com- 
pulsory college education for Nazarene ministers; 80.6 

per cent believe that the study of pastoral counseling should 
be required in the study preparation of the ministry. 

In three areas it cannot be known whether desire for 
change is registered since the opinions expressed may not 
signify comparable practice. But definite convictions were 
expressed. A total of 89.4 per cent of the ministers be- 
lieve that diligent and long-range planning is a help in 
finding the will of God for sermons; 98.9 per cent favor 
preaching which is balanced between instruction and evan- 
gelism; and 94.6 per cent favor a wide range of doctrinal 
preaching. 

There is a strong progressive element among Nazarene 
ministers, chiefly among college graduates and the older 
ministers, They see the need of a better selected, a better 
trained, and a better performing ministry than now exists 
in the Church of the Nazarene, 

Microfilm $2.70; Xerox $9.45. 206 pages. 


DEVELOPMENT OF NEW CONGREGATIONS 
IN THE UNITED STATES AND CANADA BY THE 
EVANGELICAL UNITED BRETHREN CHURCH 


(L. C. Card No. Mic 60-2891) 


Louis William Bloede, Th.D. 
Boston University School of Theology, 1960 
Major Professor: Sam Hedrick 

After making a preliminary survey of the church ex- 
tension work of twenty-one other Protestant denominations, 
this dissertation describes in detail the new congregations 
begun by the Evangelical United Brethren Church during 
the 1946-1958 period. 

Twenty-two denominations (including the Evangelical 
United Brethren Church) started a total of 17,924 new con- 
gregations during 1946-1958. Leading in the number of 
new congregations was the Southern Baptist Convention, 
with 5,650, or an average of 434.6 per year. 

The Evangelical United Brethren Church began 130 new 
congregations in the United States and eight in Canada 
during the same thirteen-year period. Out of twenty-two 
denominations, the Evangelical United Brethren Church 
ranked nineteenth in terms of the number of new churches 
started. 

Like other Protestant denominations, the Evangelical 
United Brethren Church is developing most of its new 
congregations in the suburban areas surrounding the 
larger cities. 
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Due mainly to the influence of comity, most new 
Evangelical United Brethren congregations are relatively 
free from competition with other religious groups seeking 
to serve the same community. If such competition is 
eliminated, an Evangelical United Brethren congregation 
can attract people of diverse religious backgrounds. 

The Annual Conference plays a very important role in 
getting the Evangelical United Brethren congregation 
started and assisting it throughout its development. In 
most cases, the Annual Conference not only helps select 
the site, but purchases it for the local group. Many of the 
Conferences also provide the parsonage as a gift, help pay 
the pastor’s salary and contribute substantially toward the 
cost of the first unit. 

Most new Evangelical United Brethren congregations 
have a master plan of development and use the unit system 
of construction. The first unit is likely to be a combina- 
tion building that includes educational and worship facilities 
and is of contemporary architectural design. 

Evangelical United Brethren congregations started 
since 1946 have made relatively slow growth. More than 
one-half showed a net gain of only twenty or fewer mem- 
bers per year since organization. 

In the typical new Evangelical United Brethren congre- 
gation, females outnumber males by a ratio of 53.2 to 
46.8. The largest number of people are between the ages 
of 25 and 44, and almost two-thirds of the families con- 
nected with new Evangelical United Brethren congregations 
are families consisting of three or more persons. 

New Evangelical United Brethren congregations are 
ministering to people of varied occupations. Aithough pro- 
fessional people are the largest group, laborers make up 
the second largest group. 

Factors suggested as being necessary for the success- 
ful establishment of new Evangelical United Brethren 
congregations include the securing of comity rights, a suf- 
ficient number of Protestant or unchurched people in the 
immediate areas of the church, a well-located site that is 
adequate in size, substantial financial aid from the Annual 
Conference, an every-member canvass, trained and ex- 
perienced pastoral leadership and a program that empha- 
sizes a community approach and includes effective use of 
public relations. 

Although the past record of the Evangelical United 
Brethren Church in starting new congregations has not 
been spectacular, the future looks brighter. As a denomi- 
nation, the Evangelical United Brethren Church has entered 
upon a four-year Mission Advance Program which includes 
an allocation of $3,400,000 for church extension. 

Microfilm $4.80; Xerox $17.10. 376 pages. 


CERTAIN RELIGIOUS ATTITUDES AND BELIEFS 
OF STUDENTS IN A LUTHERAN COLLEGE, WITH 
REFERENCE TO THEIR VALUE STRUCTURES 
AND PERSONAL VARIABLES. 


(L. C. Card No. Mic 60-2892) 


Larry Allan Gardner, Th.D. 
Boston University School of Theology, 1960 


Major Professor: Dr. Homer L, Jernigan 


The purpose of this dissertation is a horizontal survey 
of certain religious attitudes and beliefs and the value 
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structures of students attending Capital University, a lib- 
eral arts college owned and maintained by the American 
Lutheran Church, conducted during the 1959-60 academic 
year. 

The study specifically proposes to investigate: (1) What 
are the religious attitudes and beliefs and value structures 
of the students, as measured by certain instruments ? 

(2) Are these attitudes, beliefs, and value structures re- 
lated to certain personal variables? (3) How do the re- 
ligious attitudes and beliefs and value structures compare 
with those of students in other colleges surveyed by other 
investigators with the same instruments as used in this 
investigation ? 

Data relating to certain aspects of the personal behavior 
and background of the students were collected by means of 
a questionnaire devised by the investigator. Data concern- 
ing their value structures were collected by means of the 
Allport-Vernon-Lindzey ‘Study of Values,” which aims to 
measure six basic interests or motives in personality: 
theoretical, economic, aesthetic, social, political, and re- 
ligious, Instruments used to secure data concerning re- 
ligious attitudes and beliefs were Thurstone’s “Scale for 
Measuring Attitude Toward the Church” and McLean’s 
“Inventory of Religious Concepts.” In analyzing the data, 
the investigator used the .05 level of confidence as the 
index of statistical significance. 

The following results were noted with reference to stu- 
dents at Capital University: 

1. College curriculum, regular participation in reli- 
gious activity, andthe occupation of the subject’s father are 
significantly related tothe value structures ofthe students. 

2. The students express greater interest in the “re- 
ligious value” than most students at other colleges. 

3. College class is not significantly related to the 
students’ value structures, in contrast with findings else- 
where. 

4. The vast majority of the students have quite favor- 
able attitudes toward the Church. 

5. College class, curriculum, regular participation in 
religious activity, and occupation of the subject’s father 
are significantly related to attitude toward the Church. 

6. There is no significant difference between males 
and females with reference to favorable attitude toward 
the Church, in contrast with findings elsewhere. 

7. The vast majority of the students accept many of 
the traditional beliefs of Christianity. 

8. College class, regular participation in religious 
activity, and occupation of the subject’s father are signifi 
cantly related to conservative-liberal tendency. 

9. Denominational differences are not significantly 
related to conservative-liberal tendency, in contrast with 
findings elsewhere. 

10. The students express more conservative religious 
views than those reported of other students in general. 

11. There is no significant difference between males 
and females with reference to conservative-liberal tend- 
ency, in contrast with findings elsewhere. 

12. A substantial relationship is found between favor- 
able attitude toward the Church and conservative tendency. 
13, A substantial relationship is found between favor- 
able attitude toward the Church and the ‘ religious value.” 

14. Only a slight relationship is found between conserva- 
tive tendency and the “religious value.” 

15. There is a negligible relationship between scholastic 
aptitude and religious attitudes, beliefs, or the “religious 
value.” 
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The results indicate that there is a high degree of 
intellectual acceptance of traditional Christian beliefs 
and a high degree of respect for the Church and “religious 
values” among most of the students attending this Lutheran 
college, even among many who do not regularly participate 
in organized religious activity. About one-fourth of the 
students do not associate overt religious behavior with 
their religious attitudes and beliefs. No definite trends 
are observed from the freshman to the senior year among 
students who are at different stages of their college 
careers. Microfilm $2.50; Xerox $6.80. 143 pages. 


THE ORACLES AGAINST THE FOREIGN NATIONS 
IN JEREMIAH 46-51 


(L. C. Card No. Mic 60-2726) 


Lawrence Cord Hay, Ph.D. 
Vanderbilt University, 1960 


Supervisors: Professor J, Philip Hyatt and 
Professor C. Everett Tilson 


The purpose of this thesis is to consider the problem 
of the oracles against the foreign nations in Jeremiah 
46-51. More specifically, the task is to investigate the 
problems of the date of the oracles, their original order 
and location, their relationship to chapter 25, their Sitz 
im Leben, and their authorship. 

The study began with a critical translation from the 
Hebrew of the material involved. Then followed an in- 
vestigation of the material relating to the original order 
and location of the oracles, and their relationship to chap- 
ter 25. A study of the historical background of the entire 
period from the death of Esarhadden in 669 to the flight 
to Egypt about 582 was then made. With the study thus 
far as a background, an attempt was made to identify a 
Jeremianic nucleus in the oracles. 

The results of the inquiry may be summarized under 
several headings: 

The Septuagint vs. the Masoretic Test.--The shorter 
Greek text in general represents an earlier stage than does 
the Masoretic Text which has been expanded by later 
hands. However, each divergence between the two texts 
must be considered on its own merits as it cannot he said 
that one text is superior to the other. 

Relationship to chapter 25.--It was found that the first 
half of chapter 25 has no direct relationship to the foreign 
oracles. The second half of the chapter originally served 
as the conclusion of the book of the foreign oracles. This 
nucleus has been expanded at different times in the inter- 
est of giving it a universal eschatological application. 

Date.--With the exception of the two oracles on Egypt 
in chapter 46, the oracle on Elam, and the oracle on Baby- 
lon, the oracles are to be dated about the year 601. The 
first oracle on Egypt, 46:1-12, comes from 605 and may 
have served as the oracle on Egypt in the book of foreign 
oracles of 601; the second oracle on Egypt, 46:13-26, is 
to be dated in the time when Hophra came north to raise 
the siege of Jerusalem in 588/7. The oracle on Elam is 
dated, as its superscription indicates, in the first year of 
Zedekiah; the oracle on Babylon is not from Jeremiah. 

Sitz im Leben.--The recently published Chaldean 











Chronicles record a defeat of Babylon by Egypt in 601. 
There was great unrest following this defeat and most of 
the oracles represent Jeremiah’s efforts to prevent a 
general rebellion. 

Authorship.--The oracles have met with considerable 
redaction in the interest of later apocalyptic -eschatological 
concerns, but a more or less certain Jeremianic nucleus 
can be recovered for all save the oracle on Babylon. 

Religious implications.--The study has shown that 
Jeremiah’s counsel of submission to Babylon was based 
primarily on religious grounds. The political situation 
could not be ignored and Jeremiah knew well the futility 
of struggling against the new power, yet his concern was 
basically religious. In Nebuchadrezzar he saw the servant 
of God whose task was the destruction of the temple and 
the cultus. This must take place before Israel would come 
to know that their God was not bound by time or place, nor 
dependent on their worship for his existence, Jeremiah’s 
God was indeed the God of all the world who encompassed 
in his care and concern all the nations of the world, In 
these oracles there is a lack of vindictiveness, which 
strengthens the probability of Jeremianic authorship. It 
was Jeremiah who sought to free Yahweh from a particular 
place and from a particular mode of worship. 

Microfilm $2.85; Xerox $9.90. 219 pages. 








TIME IN THE DEUTERONOMIC HISTORY 
(L. C. Card No. Mic 60-2727) 


Harry Earle Jenkins, Jr., Ph.D. 
Vanderbilt University, 1960 


Supervisors: Professor Charles Everett Tilson and 
Professor Lou Hackett Silberman 


The purpose of this study is to consider the Hebrew 
understanding of time as reflected in the portions of the 
canonical books of Deuteronomy, Joshua, Judges, I-I 
Samuel, and I-III Kings designated as the Deuternomic 
History. The first chapter is devoted to an examination 
of those books in an effort to set the limitations of the 
material to be dealt with in the subsequent chapters. The 
Deuteronomic History is regarded a genuine historical 
work, not a mere redaction, and its present organization 
is attributed to the author’s intent to recount the history 
of Israel in light of the people’s responses of obedience 
and disobedience to Yahweh’s grace revealed in the Deuter- 
onomic Tora. Although the greater part of the Hebrew 
text of Deuteronomy-II Kings is accepted as authentic to 
the Deuteronomic History, certain passages are regarded 
as Only probably authentic and some as not authentic at all. 

The second chapter concerns the vocabulary of tempo- 
ral terms in the Deuteronomic History and involves ex- 
amination of the usages of thirty-seven Hebrew words 
occurring there. Among the more important of these are 


yom, ’ahar, shana, “atta, “ddh, lay°14, “eth, hodhesh, 





= Co - - 
boger, Olam, and ’az. 








These investigations, together with the consideration 
given in the third chapter to the implications present in 
the Deuteronomic narrative concerning time and escha- 
tology, lead to the conclusions discussed in the fourth 
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chapter. It is concluded that the author of the Deuter- 
onomic History regarded time both in a quantitative sense 
and in a theological sense, though he presents no theory 
for relating the two. His basic concern, however, is found 
to be not with simple quantitative duration but with theo- 
logical time--time constituted by the events of the dra- 
matic interrelation between divine and human action, It 
is concluded also that time in his view is purposive and 
moves toward a fulfillment through the events of divine 
and human history. 

The author regards God’s purposes for time and history 
as being revealed in his T6éra and through the prophetic 
word, Future events depend on man’s obedience to God’s 
demand as revealed in the T6ra since God judges man on 
this basis for his obedience or lack of it. Yet there is 
always opportunity for man to turn back to God in repent- 
ance and obedience, however great may be his past sin 
and however dire the punishment he has thus brought upon 
himself. And there is always hope for time to come to 
fulfillment--and thus to the fulfillment of God’s purposes 
for it--by means of God’s gracious action and man’s faith- 
ful obedience. (An appendix to the dissertation concerns 
the Hebrew tenses and the means by which the author of 
the Deuteronomic History and other competent Hebrew 
writers were able to give explanation to as great a variety 
of temporal expressions as they could grasp.) 


Microfilm $2.50; Xerox $7.20. 152 pages. 


THE CONCEPT OF THE COMMUNITY OF BELIEVERS 
IN THE APOCALYPSE OF JOHN: A STUDY IN THE 
DOCTRINE OF THE CHURCH. 


(L. C. Card No. Mic 60-2728) 


Roger William Kusche, Ph.D. 
Vanderbilt University, 1960 


Supervisor: Professor Everett Tilson 


One needs to read only a few verses in the Apocalypse 
to discover the author’s interest in the people of God. Al- 
though the movement of the book is based upon a continuous 
panorama of colorful visions, the Apocalyptist invariably 
returns for another glimpse of the people of God as he 
portrays them in their present or future status. There- 
fore, a justifiable hypothesis seems to be that any interpre- 
tation of the Apocalypse itself should include an appraisal 
of the role of the people of God in this book. To this end, 
the present study is directed. 

In the absence of any explicit description of an organ- 
ized community in the Apocalypse, the examination is 
directed toward the activities of the believers, the affirma- 
tions which are made concerning them, and the injunctions 
which are presented to them. Topically, this involves a 
study of the believers as they are reflected in their self- 
consciousness; i.e., in the appellations which the writer 
applies to them; as they are reflected in their vocation; 
in cultic observances; and in their eschatological position. 
Throughout the investigation, the goal is to discover if 
there is an essential factor or factors which can be called 
the unifying basis for the believers’ association and which 
carry implications for the contemporary church. 

The conclusions which emerge from this study are as 
follows: The community of believers as portrayed in 
the Apocalypse is in principle a remnant of the visible 


The items following each abstract are: the number 





of man 


us 


ekklesia, which is itself a remnant and the heir of Old 
Israel. The churches in the Apocalypse are confronted 
with a demand for allegiance from two irreconcilable 
forces, God and Satan, whose power is concentrated in the 
Beast. However, it is not the visible ekklesia as a body 
which emerges victoriously from the conflict but all those 
who faithfully keep the “commandments of God and the 
testimony of Jesus;” i.e., whose allegiance is given only 
to God and the Lamb. 

The offering of worship is described as the issue upon 
which this allegiance is given. However, the essence of 
worship is the acknowledgment of the sovereignty of the 
claimant by the one who consents to worship and is inde- 
pendent of empirical characteristics. In his demand to 
worship God alone, the Seer reiterates the significance of 
the first commandment of the Decalogue and the basic 
proposition in Jesus’ preaching of the kingdom of God; 
viz., men can properly grant dominion over their lives 
only to God. 

The church is viewed from two perspectives: (1) its 
present relationship to the world, (2) its future state of 
glorification. Steadfast fidelity in their present vocation 
insures for the believers a future share in the final vic- 
tory of the Lamb. But the end of the conflict brings only 
the destruction of Satan and the perfected community of 
believers of the New Creation, A third possibility, that 
of a continuing earthly church, is not considered in the 
Apocalypse. 

Consequently, the work of the Spirit in the believers is 
to produce the present fidelity which will insure their par- 
ticipation in the final victory of the Lamb. The need of 
an institutional church to interpret the Spirit’s guidance 
in matters of administration, leadership, doctrine and 
ethics, as attested in the gosples, epistles, and Acts, is 
outside the Apocalyptist’s range of interest. 

The Seer validly asserts that the true church, which 
alone will endure into the eschaton, can exist only where 
God’s total dominion is acknowledged; it is, therefore, 
essentially independent of historical associations and is 
an ecclesiola in ekklesia. 

But the Seer ignores the dominion of God as expressed 
in the guidance of the Spirit in the expanding dimensions 
of the life of the believers. This implication of the king- 
dom of God must be sought elsewhere by the contemporary 
church in its continuous task of being the true community 
of believers. Microfilm $3.70; Xerox $13.05. 286 pages. 





THE AUTHORITY TO FORGIVE SINS 
IN THE NEW TESTAMENT 


(L. C. Card No. Mic 60-2730) 
Richard Thomas Mead, Ph.D. 
Vanderbilt University, 1960 


Supervisor: Professor Everett Tilson 


The thesis investigates the origin of Christian belief 
that certain men may authoritatively declare to others a 
divine forgiveness of sins. When the Jewish scribes say 
of Jesus, in Mk. 2:7, “Blasphemy! Who can forgive sins 
but God alone?” they are appropriately quoted. Yet 
very early--before the formation of the gospel tradition 
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occurred--the Christian Church had modified the convic- 
tion that forgiveness was uniquely God’s prerogative. 
Statements about authority to declare sins forgiven are 
found closely associated with important passages on 
christology, Church, and apostleship; they occur in the 
earliest missionary preaching. However, difficulties 
mark every passage which pertains significantly to the 
origin of this distinctive Christian belief. Therefore, we 
must weigh, examine, and evaluate these materials to 
discover who was responsible for their content and to see 
what patterns of event and/or theological reflection led 
to its elaboration. Furthermore, we must account for the 
fact that Christianity differed from Judaism about pro- 
nouncing forgiveness, yet within an over-all view of sin 
and forgiveness that was markedly Jewish. 

Chapter One establishes a starting point through care- 
ful definition of the Jewish position. Rabbinic views are 
measured against other viewpoints in order to see what 
beliefs about sin and forgiveness were common to Judaism. 
Chapter Two provides exegetical treatment of passages 
from the gospel tradition which bear generally on for- 
giveness. Though passages are treated individually, re- 
lationships are traced and summaries drawn which provide 
perspective on exegesis and comparison with Jewish 
views. Chapter Three focuses upon six passages that 
speak specifically about authority to forgive sins--above 
all, Mk, 2:1-12 and parallels. Exegetical conclusions are 
subjected to a test of coherence in Chapter Four. To be 
acceptable (intellectually), then, the conclusions must be 
consonant with the convictions and life of the early Church 
and capable of having emerged from the impact of Jesus’ 
ministry upon the Christian movement--for these forces 
shaped the gospel tradition. 

In Judaism, contrite repentance was the preeminent 
requirement for forgiveness by a gracious God. Repent- 
ance embraced both attitudes and acts, toward both God 
and man. God alone could forgive: the rabbis stressed 
His accessibility to sinners. The awaited messiah would 
not declare sins forgiven: final forgiveness must await 
God’s final Reign. 

Jewish views of sin and repentance persisted, even 
within the Hellenistic churches. However, the Christians 
insisted that God’s promises of redemption came full in 
Jesus’ ministry. Since Mt. 16:16-19 and 18:15-20 pre-sup- 
pose the resurrection and Christian experience of the Holy 
Spirit, they are taken with Lk. 24:44-49 and Jn. 20:19-23 
as confessions that real forgiveness was available through 
faith in Jesus. As a community of forgiven men, the 
Church must declare forgiveness to new members, must 
practice forgiveness, and must proclaim or withhold God’s 
forgiveness in disciplinary questions. Mk.2:1-12 asa 
unit. Its term “Son of Man,” and its notion of fiat forgive- 
ness, are confessional expressions, yet they have real 
connection with Jesus’ ministry. Coming forward as the 
historical sign of an imminent, eschatological forgive- 
ness, Jesus saw willingness to receive it in terms of 
response to himself, and he used his every power to 
convey its reality. Conducted in lowliness, Jesus’ inde- 
pendent ministry was nonetheless authoritative, demanding 
obedience to God’s will. In forming itself around Jesus as 
resurrected Lord and Christ, the Church gave definite 
form to Jesus’ ministry of preparing a forgiven people for 
the Kingdom-of God, In its experience of real forgiveness, 
for which it could account through its convictions about 
history, providence, Jesus, and salvation, the Church 





discerned a warrant which became--especially in evangel- 
ism and discipline--an authority to proclaim forgiveness. 
Microfilm $3.75; Xerox $13.05. 289 pages. 


AN EXPOSITION OF THE 
PHILOSOPHY OF KARL JASPERS FROM 
A PHILOSOPHICO-THEOLOGICAL 
POINT OF VIEW 


(L. C. Card No, Mic 60-2732) 


Joe T. Myers, Ph.D. 
Vanderbilt University, 1960 


Supervisors: Professor Gordon D, Kaufman and 
Professor James E, Sellers 


Here a study of Karl Jaspers’ philosophy is made. Two 
problems central in this philosophy are singled out for 
special attention: (1) a knowing Nichtwissen, or nescience, 
with its implications in regard to the manifestation or 
revelation of God; (2) the philosophy of history, with its 
questions concerning where and when eternal reality be- 
comes manifest in time, becoming historical for possible 
Existenz. 

The study points up an analogy of faith that can obtain 
to mean philosophy and theology in the existential concern 
with problems fundamental to man’s quest for truth and 
the concretization of meaningful historicity. Philosophy 
is understood here as being concerned with existence in 
general, with man as historical man and with man’s pos- 
sible historical relations with Transcendence or with God. 

Discoverable in history itself is the certainty that 
Being is, or to express it in religious terms, that God is. 
Within the worlds that surround us, within the Encompass - 
ing of all encompassings (das Umgreifende alles Umgreif- 
enden) in Jaspers’ frame of reference, we seek to come 
to the knowing non-knowledge, to the sources of our being 
and becoming which transcend every objectification of 
being and becoming, of eternity and time, of Transzendenz 
and Existenz. Our study takes this problem up as a funda- 
mental one for Jaspers’ metaphysics, for the possible 
interrelations of the sciences, philosophy, and religion. 

The treatment of Jaspers’ philosophy in this study seeks 
to give due recognition to Jaspers’ valuation of biblical 
religion, which he considers indispensably fundamental to 
his Existenzphilosophie. Our treatment here of the analogy 
of faith in respect to the relation of philosophy and theology 
correlates some implications from Jaspers’ philosophy 
and from what we have called theandric reality. Within the 
co-analogy of the respective disciplines of theology and 
philosophy is acknowledged a liebender Kampf. Empha- 
sized at this point are the respective positions vis a vis 
metaphysical knowledge, the knowledge and/or the non- 
knowledge of God; the philosophy of history, the question 
of the relation of the Eternal and the temporal, the sig- 
nificance of modern science and technology for a philosophy 
of history, the challenge of the very meaning of a philoso- 
phy of history and of the Christian philosophy of history in 
particular. 

This study points up the theandric reality sustaining 
the Christian tradition and the life of the analogy of faith 
which has as its object the believing Existenz of biblical 
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man. Christian theology concerns itself with what it calls 
the history of revelation and with reflective work on the 
new Existenz of biblical man, At this point theandric 
reality presents or posits the philosophical theologian’s 
concern; namely, the knowledge of the possible existential 
certainty motivating the real historical encounter here 
between God and man, between the divine and the human, 

Jaspers’ philosophizing is encompassed by “God, the 
measure of all things.” With the Christian revelation of 
God as Father, Son, and Holy Spirit, there are found in 
Jaspers’ philosophy elements analogous, though secular- 
ized, to Christian trinitarian thinking. The analogies of 
being and of faith are pointed up in concrete terms in an 
Auseinandersetzung of some concrete implications of the 
results of the study of Jaspers’ periechontology concern- 
ing Transcendence and the revelation of Transcendence 
in history with a positive appraisal of the historical re- 
ality which is here termed theandric, This reality is 
appealed to in regard to its relevance for the center of 
history in the symbolisms dealing with the philosophy of 
universal and existential history. 

Microfilm $2.50; Xerox $8.60. 189 pages. 





PETER IN ROME: AN INVESTIGATION INTO THE 

LITERARY, LITURGICAL AND ARCHEOLOGICAL 

EVIDENCE FOR THE RESIDENCE, MARTYRDOM 
AND BURIAL OF PETER IN ROME. 


(L. C. Card No, Mic 60-3123) 


Daniel William O'Connor, Jr., Ph.D. 
Columbia University, 1960 


The subject of the Roman residence, martyrdom and 
burial of Peter in Rome has been a topic of much discus- 
sion during the last century. The purpose of this disserta- 
tion is to examine the problem in light of the latest 
critical literature and archeological discoveries. 

The discussion is divided into three main parts: 

Part L A Brief Historical Survey of the Problem and the 
Literary Evidence for the Residence of Peter in Rome, 
Part Il. The Literary and Liturgical Evidence for the 
Tradition of the Martyrdom of Peter in Rome, Part II. 
The Literary, Liturgical and Archeological Evidence for 
the Tradition of the Burial of Peter in Rome. A selected 
Bibliography follows which contains the titles of over four 
hundred books and articles. 

Part I contains three chapters. A brief historical sur- 
vey of the discussion comprises the first chapter. In the 
second chapter the various items of the literary evidence 
are considered, beginning with the comparative silence of 
the New Testament books concerning a Roman residence 
of Peter and continuing chronologically with such impor- 
tant material as Ignatius, Romans 4:3. The pertinent 
information in the oldest papal lists of Hegesippus, 
Irenaeus, Epiphanius, Julius Africanus and Eusebius as 
well as in the apocryphal Acts is also examined, The 
third chapter ends the first part with a discussion of the 
relevant notices in the Depositio Martyrum and the Mar- 
tyrologium Hieronymianum. 

Part Il consists of two chapters, The first serves as 
an introduction to the questions involved in an investiga- 
tion of whether or not Peter was martyred in Rome. The 











second chapter deals with the literary and liturgical evi- 
dence, beginning with a discussion of the twenty-first 
chapter of the Gospel of John, continuing with an analysis 
of the very important material in the fourth to sixth chap- 
ters of 1 Clement and ending with a brief consideration 

of the later evidence in the works of the Church Fathers. 

Part II, which comprises approximately one-half of 
the dissertation, is divided into four chapters. The first 
serves as an introduction. The second carefully analyzes 
the literary evidence and especially the notice of Gaius 
preserved by Eusebius and the Damasus “habitasse” In- 
scription. The third deals with the enigmatic notices in 
the Depositio Martyrum and in the Martyrologium Hiero- 
nymianum for the festival of Peter and Paul on June 29, 
The Translation theory is also discussed and evaluated 
as a possible solution to the problem presented by the 
liturgical documents. The fourth chapter describes the 
excavations which were undertaken at the Church of San 
Sebastiano on the Via Appia (1888-1939) and at the Church 
of St. Peter on the Vatican (1939-1949). The main theories 
concerning the importance and validity of the evidence are 
compared and discussed. In the Appendix a chronological 
chart is provided which lists and evaluates the sources 
concerning the Roman tradition of Peter. 

The main conclusions of the dissertation are that it 
appears most plausible to believe that: (1) Peter did re- 
side in Rome at some time during his lifetime, most 
probably at the end of his life, (2) he did not found the 
Church at Rome, (3) he did not serve as its first bishop 
for a quarter century as is claimed by the Liber Pontifi- 
calis, (4) he probably was martyred by crucifixion as a 
member of the Christian religion, (5) he was remembered 
in the traditions of the Church and in the erection of a 
simple monument near the place where he died, and (6) his 
body most probably was not recovered for burial by the 
Christian group which later, when relics became of great 
importance for apologetic reasons, came to believe with 
complete honesty that that which originally had marked 
the general area of his death also indicated the precise 
placement of his grave. 

Microfilm $8.35; Xerox $29.70. 660 pages. 











TWO-WAY COMMUNICATION THROUGH 
SMALL GROUPS IN RELATION TO PREACHING 
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Clyde Henderson Reid, Th.D. 
Boston University School of Theology, 1960 


Major Professor: Dr, Allan Knight Chalmers 


The purpose of this study has been to relate the concept 
of two-way communication to the small group movement 
in the life of the contemporary Protestant Church, and to 
demonstrate that an individual’s responsiveness to preach- 
ing is influenced by his participation in a small group in 
which two-way communication takes place. 

The study has documented the growing tendency to re- 
gard communication as a complex, dynamic, two-way 
relationship--mediated by many situational factors includ- 
ing primary group relationships. Communication is in- 
creasingly thought of as incomplete unless it involves a 
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reciprocal relationship--a two-way flow of stimuli-- 
between communicator and recipient. 

Also documented in the study is the spontaneous de- 
velopment in recent years of small, intensive church 
groups characterized by the use of prayer, study, and 
discussion. Two-way communication flourishes in such 
a small group setting. 

A survey of 244 Congregational Christian churches in 
eastern Massachusetts revealed that less than ten per cent 
of the respondents reported the use of ongoing sermon 
discussion groups. However, a total of forty-nine per cent 
of the respondents reported the existence of personal 
groups, including Bible study groups, prayer groups, and 
discussion groups. Usually only a small number of per- 
sons in any one church are involved in such groups. 

In a follow-up study twelve groups, including sermon 
discussion groups and personal groups, were investigated. 
The ministers interviewed testified to the value of feed- 
back gained in the group process, Through their partici- 
pation in groups, they found stimulation and guidance for 
their preaching. 

The primary hypotheses of the follow-up study tested 
the relationship between group participation and respon- 
siveness to preaching. Of the 105 group members who 
filled out questionnaires, seventy-three per cent reported 
that they were better able to understand their ministers’ 
sermons after joining a group. A majority of the re- 
spondents reported that their ministers’ sermons “speak 
to their condition” more than before they joined a group. 
Seventy-one per cent reported that they were more sen- 
sitive to their ministers’ preaching as a result of group 
membership. On a three-question preaching relationship 
scale (a Likert-type scale), group members registered a 
high mean score, indicating a strong, positive relation- 
ship between group membership and responsiveness to 
preaching. 

In addition, twenty-four per cent of the group members 
with room for improvement in their church attendance re- 
ported that their attendance increased as a result of their 
group experience, and twenty-six per cent of the 105 re- 
spondents reported an increase in their leadership activity 
in the church due to group membership. Group members 
found that they strengthened each other through the deeper 
level of fellowship in the groups, found opportunity to ex- 
press their doubts and feelings, and increased in their 
understanding of their faith. 

This study has important implications for a new theory 
of preaching. Ideally, preaching should be seen not as an 
isolated event, but as one element in a communications 
context which includes personal contacts and small group 
relationships. Preaching should become dialogical rather 
than monological, and this can best be done through 
small groups in which the accepting, loving, forgiving 
fellowship--the koinonia--can become a reality in experi- 
ence as well as a verbal concept for the individual 
Christian. 

Small groups open the possibility of a two-way flow of 
communication--not only between minister and people but 
between fellow members of a church, fortifying the minis- 
ter’s efforts to communicate the gospel. Thus ministers 
need training in small group psychology and communica- 
tion principles. Further exploration of the idea of a 
group-centered church is suggested. 

Microfilm $2.50; Xerox $8.80. 192 pages. 





ISSUES AFFECTING A PROTESTANT MINISTRY 
TO MARRIAGE RELATIONSHIPS 
IN THE INNER CITY 
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Richard Robert Whitham, Th.D. 
Boston University School of Theology, 1960 


Major Professor: Dr. Paul E. Johnson 


The problem of this dissertation is to discover the 
more important considerations for a Christian ministry 
to marriage relationships in the inner city. This ministry 
should be consistent with the thought of contemporary 
American Protestantism on marriage and relevant to the 
condition of that institution as it exists in the inner city. 

The research proceeds in two phases, with each phase 
limited in scope to the contemporary American scene, 
The first includes an investigation of recent Protestant 
thought on the nature of marriage andthe role of the church 
where marriage is concerned. This investigation includes 
research in recognized theological libraries and a review 
of the doctrinal statements of the larger Protestant de- 
nominations in the United States as well as the National 
Council of Churches. The second phase includes an in- 
vestigation of marriage relationships in the inner city. 
This includes research into recent sociological and psy- 
chological literature and a detailed analysis of the housing 
and population characteristics of a particular inner city 
neighborhood in Chicago. These two investigations are 
examined critically, each in the light of the other, with 
certain general and particular conclusions, 

The research into recent Protestant thought on marriage 
and the doctrinal statements of the several denominations 
revealed a wide variety of opinions as to the essential 
nature of marriage and the role of the church were mar- 
riage is concerned. There is uniform agreement only on 
the monogamous and life-long character of marriage. The 
nature of the marriage relationship is variously described 
among the several authorities as monogamous, exclusive, 
life-long, one-flesh, contractual, analogous to Christ and 
the church, sacramental in the broader sense, purposive, 
natural, lawful and functional. A review of the same au- 
thorities on the role of the church where marriage is con- 
cerned revealed somewhat less diversity of opinion, though 
no real unity. The functions of the church in this area are 
represented as pastoral, educational, prophetic and as a 
source of ideals. 

The investigation of the condition of marriage relation- 
ships in the inner city, as they are described in recent 
sociological and psychological literature and as they are 
represented by census and other data for a particular 
Chicago neighborhood, revealed marked contrasts between 
the circumstances of marriage in the inner city and in the 
United States as a whole. These marked contrasts call in 
question many of the assumptions about marriage which 
are embodied in the typical Protestant approach to that 
institution. These assumptions are at least that the func- 
tions of marriage are realized in a legally regular rela- 
tionship with one spouse, and that those who marry are 
generally average or above in education, housing, income 
and social and ethical aspirations, The investigation of the 
circumstances of marriage and family life in an inner city 
neighborhood strongly implies that these assumptions are 
not valid for the inner city. 
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The particular conclusions of the foregoing analysis 
were a number of requirements for a relevant and effec- 
tive Protestant ministry to marriage relationships in the 
inner city. It is evident that this ministry can suceed 
only as part of a larger ministry to the inner city which 
is organized and supported according to a plan which com- 
prehends the vast scope of that ministry. This plan should 
provide for the special training of its pastors, for con- 
tinuity of ministry in changing neighborhoods and for an 





over-all participation in the life of the inner city and its 
people. In preparing a program for this ministry, the 
form, content and discipline should be developed according 
to the actual conditions of marriage and family life in the 
inner city and the special needs of its people, rather than 
those conditions which have been considered normative 
for the national community as a whole. 

Microfilm $2.90; Xerox $10.15. 222 pages. 


SOCIAL PSYCHOLOGY 


AN INVESTIGATION OF 
INTOLERANCE OF AMBIGUITY 


(L. C. Card No. Mic 60-3050) 


Stanley Budner, Ph.D. 
Columbia University, 1960 


Intolerance of ambiguity is defined as “the tendency to 
perceive (i.e., interpret) ambiguous situations as sources 
of threat.” An ambiguous situation refers to one in which 
adequate cues for structuring the situation are unavail- 
able. Three such situations are easily identified, namely 
those characterized by novelty, (completely unfamiliar 
cues), complexity (a large number of cues), and insolu- 
bility (contradictory cues). An individual is assumed to 
feel threatened if he exhibits any of the following four pat- 
terns of behavior: phenomenological submission (anxiety), 
phenomenological denial (denial and repression), operative 
submission (avoidance), or operative denial (hostility or 
destructiveness). 

A sixteen item Likert-type scale congruent with the 
above definition was constructed, with an average relia- 
bility of approximately .50. The scale appeared free of 
loadings on acquiescence or social desirability. Three 
tests of the scale’s validity were made: first an average 
correlation with three other scales measuring intolerance 
of ambiguity was .47; scale scores correlated .48 with 
judgments of intolerance of ambiguity in short autobi- 
ographies and .34 with peer judgments of intolerance of 
ambiguity by high school students. 

Intolerance of ambiguity was found to be positively 
associated both with attendance at religious services and 
with intensity of religious beliefs. To some extent, the 
latter relation was a concomitant of the former. The evi- 
dence indicated that intolerance of ambiguity was also 
positively related to conventionality, which may also be a 
concomitant of attendance at religious services. Dogma- 
tism about one’s religious beliefs -- no matter what they 
were -- was also found to be associated with intolerance 
of ambiguity. 

In samples of medical students, those preferring to 
take a residence in psychiatry scored most tolerant of 
ambiguity, those preferring one in obstetric-gynecology 
and surgery most intolerant, with medicine and pediatrics 
falling in the middle. Among those preferring a residence 
in psychiatry, those with an analytic orientation tended to 
be more tolerant of ambiguity than those with a somatic 





orientation. In a sample of nursing students, those pre- 
ferring to work on psychiatric medical wards tended to 
be more tolerant of ambiguity than those preferring to 
work on other wards. Intolerance of ambiguity was also 
found to be positively related to favorable attitudes towards 
censorship, and curvilinearly associated with age. Indi- 
viduals in their twenties tended to be more tolerant of 
ambiguity than either those in their late teens or those 
over thirty. 

Intolerance of ambiguity was also found to be related 
to personality variables, positively associated with au- 
thoritarianism, with attitudes of idealization of and sub- 
mission to parents, and with tendencies to describe oneself 
as conventional rather than unconventional, ordinary rather 
than individualistic, and cautious rather than daring. 
Finally, the data indicated that intolerance of ambiguity 
was negatively related to Machiavellianism among men in 
permissive environments. 

Microfilm $2.50; Xerox $5.80. 119 pages. 


PHILOSOPHICAL PSYCHOLOGY OF THE 
SOCIALLY ESTRANGED ALCOHOLIC 


(L. C. Card No. Mic 60-2445) 


Arthur Homer Cain, Ph.D. 
Columbia University, 1960 


The thesis is based upon data obtained by the author 
over a ten-year period working with a certain type of alco- 
holic. Criteria for entering the group were (1) referral 
by competent clinicians; (2) the patient must have tried 
some recognized form of psychotherapy, Alcoholics Anony- 
mous, and pastoral counseling without success; (3) he must 
voluntarily accept the group’s program of educative coun- 
seling after four orientation sessions. There have been 
thirty members of the group. All thirty are now sober, 
healthy, happy, and creative, although two have suffered 
temporary relapses, and a member accepted after the 
thesis was completed is presently confined in a mental 
institution. 

Seven of the thirty were selected to record here. They 
were chosen because of their typicality, their potential 
significance to the study of alcoholism, and their dramatic 
interest. They include a Lower East Side Jew, a college 
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psychologist, a United States Senator, a Negro singer, a 
former gangster, a moving picture actor, and a former 
foreign correspondent, 

Each of these members tells his own story of alco- 
holism and his recovery after a brief case-history intro- 
duction by the investigator. In every case, the patient 
reports that he had become “estranged from society and 
whatever he considered to be ‘ Ultimate Reality’.” Each 
had to work his way through intellectual blockages before 
he could “let in a little faith.” The program leading to 
their recoveries consisted in nine activities: physical 
training, educative counseling, reading, social reorganiza- 
tion, vocational guidance, esthetic training, experimenta- 
tion, religious investigation, and social participation. 
Conclusions based upon intensive study of the seven cases 
indicate the “reading” activity, conducted in conjunction 
with the other activities, was the most significant to their 
recoveries. An approach similar to that of “General Se- 
mantics” is used in an effort to translate these phenomena 
into meaningful generalizations. 





A new definition of alcoholism is attempted. It is sug- 
gested that there are as many different kinds of alcoholics 
as thereare diagnostic categories in abnormal psychology. 
The terms “alconeurotic” and “psychoneurotic” are intro- 
duced to indicate a pluralistic concept of the problem. 

The theory is advanced that it is necessary to consider 
the role played by the intellectual life of man as well as 
his religious orientation before complete recoveries may 
be made from alcoholism. Some aspects of Alcoholics 
Anonymous and general psychotherapy are criticized for 
taking a too limited view of “the total human organism,” 

The thesis includes a chapter on the books read by the 
seven cases, an appendix appraising the results of psycho- 
therapy, an appendix describing a controlled alcoholic 
episode conducted by the author, a selected bibliography, 
a supplement comparing the seven cases with the other 
twenty-three members of the group, and a supplement 
giving the rank order and reader evaluation of books read 
by the seven cases, 

Microfilm $5.90; Xerox $20.95. 463 pages. 
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SOCIOLOGY, GENERAL 


THE FORMER MAJOR SEMINARIAN: 
A STUDY OF CHANGE IN STATUS. 


(L. C. Card No. Mic 60-3731) 


Robert McKay Brooks, O. Praem., Ph.D. 
University of Notre Dame, 1960 


The focus of this exploratory study, based upon 200 
personal interviews and 177 sociai adjustment profiles, is 
the adjustment problems and patterns of former major 
seminarians, both diocesan and religious, representing 
the Northeast and the Midwest, equipped with a minimum 
of four years of seminary training, at least one of which 
was spent in a major seminary, and in re-possession of 
civilian status from any point within the period 1938-57. 
The generalizations are restricted to the 200, for the 
sample is non-randomized. The principal findings are as 
follows: 

1, The transition from seminary life to lay life involves 
role discontinuity, for the status shift is abrupt, there is 
no opportunity to rehearse new roles, there are few tran- 
sitional supports, new roles are ill-defined, and new be- 
havioral expectations confront the departees. This status 
shift must be distinguished from others, for the former 
seminarian has been conditioned to accept an utterly unique 
role, a maverick among the professions, specified by two 
differentiae: the concept of a “calling” and the fusion of 
the professional role and personal roles into a total status 
role. i 

2. Three out of four former seminarians experience 
postseminary trauma, of varying intensity, and this phe- 
nomenon appears to be a temporary disorientation akin 
to anomie. 

3. Postseminary adjustment problems are concentrated 


‘< 





in the areas of occupation, social relations and spiritual 
life--and in that rank order of importance. At withdrawal, 
the plurality have little or no notion of an alternative oc- 
cupation, and they are “shocked” in their initial encounter 
with the “competitive virtues” of the world of work. So- 
cially, they are naive and gauche and confused as to what 


behavior is expected. Some encounter hostility at home 
or within the ranks of the clergy. A minority finds that 
the EX-status is a social stigma. Spiritually, adjustment 
is often complicated by guilt feelings, by the felt loss of 
religious routine, and by the “reality shock” of encounter 
with a secular milieu. They find difficulty in recognizing 
the intrinsic importance and values of the Catholic lay- 
man’s role, and this because of the somewhat non- 
humanistic concepts inculcated in the seminaries, and 
because of the seminaries’ failure to teach an adequate 
theology of the layman; hence the * second-class citizen- 
ship” or marginal status which has long-characterized the 
Catholic layman in the Church is accentuated in former 
seminarians. 

Postseminary problems have a common denominator, 
namely: collision of values, 

4. By the functional and attitudinal criteria of the 
study, three former seminarians in five are satisfactorily 
adjusted on all levels. The two in five who are maladjusted 
on one or more levels continue to nurture the self-image 
of an ex-seminarian, thus failing to incorporate the past 
into present life patterns. 

5. Seminary training appears to leave its mark upon 
all phases of postseminary adjustment. Negative: diffi- 
culties with competition and initiative are related to the 
restrictive and authoritarian structure of seminary life; 
social immaturity is the correlative of ecological isolation; 
an oversimplified approach to problem-solving results 
from the anti-intellectual bias of some seminaries; 
and the accentuated marginality as a Catholic layman is 
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traceable to the seminaries’ failure to teach an ade- 
quate theology of the laity and a humanistic spirituality. 
Positive: the seminary ideal of service is translated into 
a service-oriented occupation; spiritual values bring a 
new dimension to social relations, particularly in mar- 
riage; and the Christian theme of holiness finds its ex- 
pression in a high level of religious and ascetical 
performance. 

6. The former seminarian tends to resolve his conflict 
of successive roles by organizing his life patterns around 
the axial role of Christian. Thus, the disorganization of 
roles which is occasioned by departure from the seminary 
is followed by a re-organization of roles in terms of 
seminary-acquired values, 

Microfilm $4.70; Xerox $16.65. 368 pages. 


REFERENCE GROUP THEORY, SELECTION, 
AND THE IMAGES OF PROFESSIONS. 


(L. C. Card No. Mic 60-2783) 


Harold Alfred Nelson, Ph.D. 
University of Southern California, 1960 
Chairman: Professor McDonagh 

The images persons perceive of each other are of 
signal importance, since these perceptions affect inter- 
personal relations. This fact is the basis for the disser- 
tation, which is largely a report of an investigation of a 
twofold problem accomplished within the framework of 
reference group theory. The central problem involved 
the attempt to determine variables critical in reference 
group selection and to construct images of professions 
employed in the study as potential reference groups. The 
sample selected was the senior class of a high school in 
a Southern California community. A questionnaire was 
constructed and submitted to the sample, requesting rank 
orderings of nine professions on the basis of thirteen vari 
ables, The professions utilized were those of business 
executive; college professor; dentist; engineer; high 
school teacher; lawyer; minister, priest, and rabbi; phy- 
sician; and social worker. The purpose was to determine 
which of the variables seemed most important in the se- 
lection of a profession in terms of a reference group. 
Determination of importance was achieved by comparison 
of each of twelve variables with the thirteenth or “refer- 
ence group” variable, In addition, the rank orderings for 
each of the variables permitted the construction of images 
held by the sample for each of the selected professions. 
The data were analyzed by sex, social class, intelligence, 
and college plans. 

The analyzed data established the basis for a number 
of findings: (1) With regard to the factors critical in 
reference group selection and the images of professions, 
it may be said that (a) a “mass” image is held of the pro- 
fessions not affected by the various subsamples employed 
in the research and (b) the various subsamples are in 
agreement as to the factors critical in reference group 
selection. (2) Concerning variables critical in reference 
group selection, it was found that the variables of honesty, 
individual aid, and altruism are of critical importance; 
the variables of physical appearance, intelligence, prestige, 





security, income, and general value to the community are 
not of importance; the variables of personality and power 
give evidence of probable importance; and the variable of 
community improvement is of slight and probably not of 
critical importance in reference group selection. (3) With 
regard to the images of the various professions, those 
which shared in the strongest positive images were: the 
clergy—personality, honesty, power, individual aid, altru- 
ism, and reference group; the physician—prestige, income, 
and general value to the community; the social worker- 
community improvement; the business executive —physical 
appearance; the dentist-security; the college professor -— 
intelligence. Professions sharing in the strongest negative 
images include business executive—honesty, security, com- 
munity improvement, individual aid, altruism, general 
value to the community, and reference group; social 
worker -intelligence and prestige; engineer—physical ap- 
pearance, personality, and power; clergy-income. 

It was concluded that the images of the seniors were 
“mass” images unaffected by the variables utilized to sub- 
divide the sample; that to the clergy was attributed the 
most favorable general image and to the business execu- 
tive was attributed the least favorable general image; that 
variables critical in reference group selection are identi- 
fiable and, for the sample and group type utilized, those 
variables which are critical are honesty, individual aid, 
and altruism. Microfilm $2.70; Xerox $9.25. 205 pages. 














A STUDY OF THE INTERRELATIONSHIP OF 
SOCIAL STATUS AND THE PUBLIC SCHOOL 
AS A DETERMINANT OF DEVIANT BEHAVIOR 


(L. C. Card No. Mic 60-2710) 


Virgil Jerome Olson, Ph.D. 
Washington State University, 1960 


The theory initiating this study contains the fol- 
lowing propositions: 


There is a status system in American society. 


Levels of social status are characterized by identifiable 
complexes within the valuational and normative struc- 
ture of American society. 


Levels of social status are characterized by relative 
accessability to life chances within the opportunity 
structure of American society. 


The various levels of social status in American society 
are exposed to certain universal success goals. 


One institutional structure, the public school system, 
presents a situation in which children from all social 
status levels compete for success in terms of “ middle- 
class” goals and * middle-class” norms regulating 
behavior oriented toward these goals. 


Discrepancies between the normative requirements of 
a society and the possibilities of an individual to live 
up to these requirements, generates deviancy. 


Hypotheses: 


There is no significant status differential in the ful- 
fillment of the expectations of the school. 
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There is no significant status differential in delinquent 
behavior. 


There is no significant difference in involvement in de- 
linquent behavior by school adjustment. 


The sample studied included 786 high school students 
in three Washington state communities. The data were 
collected by means of an anonymous questionnaire. Social 
status of the respondents was obtained by the father’s oc- 
cupation, through the use of an occupational prestige 
scale. Delinquent behavior was measured by a list of de- 
linquency items. Participation in school was measured by 
performance in learning requirements, behavioral expec- 
tations, social relations, and interest in school. 

Lower status boys were less likely to participate in 
athletics and plan to go to college than higher status boys. 
Lower status girls received a greater share of the low 
grades in school and were less likely to plan to go to col- 
lege than higher status girls. 

For the boys’ sample the following items were not 
significantly associated with social status: 

grade promotion 

truancy 

trouble because of truancy 

trouble with school authorities 

probation or expulsion from school 

feelings of behavioral restriction 

acceptance of peers 

acceptance of teachers 

participation in extracurricular activities 

desire to continue present schooling 

interest in course work 

evaluation of classical and nonclassical courses 

reported grades received. 

For the girls’ sample, the following items were not sig- 
nificantly related to social status: 

grade promotion 

truancy 

trouble because of truancy 

trouble with school authorities 

probation or expulsion from school 

feelings of behavioral restriction 

acceptance of peers 

acceptance of teachers 

participation in extracurricular activities 

desire to continue present schooling 

interest in school work 

evaluation of classical and nonclassical courses. 

No significant difference was found between delin- 
quent behavior and social status. Involvement in delinquent 
behavior was associated with the following items of school 
adjustment for boys: 

reported grades received 

trouble with school authorities 

feelings of behavioral restriction 

acceptance of teachers 

desire to quit school 

interest in school work 

evaluation of classical and nonclassical courses. 
Involvement in delinquent behavior was associated with 
the following items of school adjustment for girls: 

trouble with school authorities 

feelings of behavioral restriction 

acceptance of peers 

interest in school work. 





In each of the cases of association, the test favored the 
adjustment of the least delinquent boy and girl in school. 
No significant difference was found between involvement 
in delinquent behavior and other measures of school 
behavior. 

As the data have not been generally supportive of 
the theory under review, it is felt thatthe theoryis limited 
as an interpretation of the data relevant to the forms of 
deviant behavior studied and the conditions under which 
they occurred. Microfilm $2.50; Xerox $8.20. 180 pages. 


PRISON RULE ENFORCEMENT AND 
CHANGING ORGANIZATIONAL GOALS 


(L. C. Card No. Mic 60-4012) 


David Allen Ward, Ph.D. 
University of Dlinois, 1960 


This study examines the penological problem area of 
rule enforcement, from a social system standpoint, and 
with reference to changing organizational goals in a Fed- 
eral prison. 

The data consist of observations of relevant incidents 
and conversations with participants, systematic interviews 
with thirty-three custodial employees and sixty-five in- 
mates (which represented twenty percent and five percent, 
respectively, of the populations), statistical tabulations of 
disciplinary reports, and certain institutional bulletins, 
reports and memoranda, Research attention was focused 
on the custodial officer--superior, and the custodial 
officer--inmate social systems, because these are most 
affected by rule enforcement policy and procedure. It was 
found that strain and tension recurrently beset each system. 

In the case of the superior-officer system, our data 
indicate that the following were prominent factors in the 
tension which was observed: 


1. The officer’s expectations of support by superiors 
for his rule enforcement actions were not always 
confirmed. 


Directives provided norms which were too vague 
and diffuse for agreement in behavior. 


These difficulties for the officers were confounded 
by their lack of expertise with reference to the “new” 
treatment orientation of the prison organization, and 
by their limited opportunity to get clarifying in- 
formation, 


The normative orientation of the over-all prison 
administration is changing, from custodial to treat- 
ment emphasis, and this promotes a continual frus- 
tration of custodial expectations, 


The power differential between the officer and his 
superiors, in a situation where power is guarded or 
sought, affects the kinds of information which pass 
between the officers and superiors; it promotes in- 
consistent, contradictory, conflicting, and occasion- 
ally illegal, methods of rule enforcement, 


In this situation, consensus develops as to what con- 
stitutes a “good” or a “weak” officer, the “good” 
officer being one who resolves uncertainty and 
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anomie by initiative in making problem-solving 
decisions, even if this means deviating from of- 
ficial regulations. 


The tension which characterizes the superior -officer 
system carries over into the social system involving of- 
ficers and inmates: 

1. The lack of a unifying frame of reference for rule 
enforcement behavior by the officer precludes a lack of 
definite expectations for inmates. 

2. Officer-inmate relations are governed by what 
A. W. Gouldner has called “contingent reciprocity,” but 
the continual change as officers, inmates and prison ad- 
ministrators try to find workable norms for behavior, and 
the inflationary spiral of reciprocity, result in continual 
strain within and between all groups. 

3. The power differential between officers and inmates 
is accompanied by the same features which block the flow 
of information between the officer and his superiors. 

Our data show that custodial officers want “ respect” 
as well as support for their actions, and they feel that the 
way to get it is by getting more authority in the prestige- 
ful operations of the prison, namely, treatment. However, 
in the prison, the treatment staff has the right and the 
power to “treat” on the basis of technical competence. 
The legitimation of their authority is based on expertise, 
while authority in the custodial system is based on sheer 
position in the organization. Problems for the officers 
result from difficulties in coordinating two types of 
bureaucratic systems in which the bases for authority are 
different. 

This research and its findings confirm the writer’s 
contention that any analysis of prison policies and pro- 
grams must involve a study of the social structures of 
the prison within which they exist. 

Microfilm $2.50; Xerox $7.60. 165 pages. 
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THE VISITOR TO THE NEW YORK CITY POOR, 
1843-1920: THE ROLE AND CONTRIBUTIONS OF 
VOLUNTEER VISITORS OF THE NEW YORK 
ASSOCIATION FOR THE IMPROVEMENT OF THE 
CONDITION OF THE POOR, STATE CHARITIES 
AID ASSOCIATION, AND NEW YORK CHARITY 
ORGANIZATION SOCIETY. 


(L. C. Card No, Mic 60-3042) 


Dorothy G. Becker, D.S.W. 
Columbia University, 1960 


The study discusses the changing role of three types 
of volunteer visitors in order to determine whether the 
visitors provided a realistic and effective answer to the 
needs of their own time, and also to evaluate the influence 
of volunteer visiting on the direction of particular social 
work services, attitudes and skills. 

This inquiry deals with the volunteer visitors of the 
New York Association for the Improvement of the Condi- 
tion of the Poor and the New York Charity Organization 
Society, two agencies which in different periods had 
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pioneered in the use of volunteer personal service. The 
role of State Charities Aid Association volunteer visitors 
was also studied as the link between the AICP and the 
COS visiting programs. 

The archives of the Community Service Society (formed 
in 1939 by a merger of the AICP and COS) provided the 
major source material, supplemented by an examination 
of unpublished collections in the library of the New York 
School of Social Work and interviews with professional 
social workers and volunteers. 

The study begins in 1843 when the newly formed New 
York Association for the Improvement of the Condition of 
the Poor introduced the first large scale use of volunteer 
visitors in New York City. The visitors were wealthy 
men, qualified, by virtue of their class membership, to 
inculcate in the “worthy” poor the values of thrift, hard 
work, temperance and religious observance. Part I ends 
thirty years later, when the AICP replaced the volunteer 
visitors with paid staff. The inter-agency cooperation 
expected at the time the AICP was established had not 
taken place, and it proved to be impossible to recruit a 
sufficient number of volunteers to handle the overwhelm- 
ing volume of requests for aid. 

Part II describes the role of the State Charities Aid 
Association during the first decade of its existence (1872- 
1882) in stimulating volunteer visiting of public insti- 
tutions as a means of social reform, and serving as a 
catalyst to revive public interest in volunteer personal 
service to the poor under the auspices of the New York 
Charity Organization Society. 

Part [II begins with the founding of the New York 
Charity Organization Society in 1882 and deals with the 
work of the women of wealth and leisure who served as 
COS friendly visitors. The friendly visitor of the COS, 
like the AICP volunteer visitor, hoped to establish a per- 
sonal relationship with the poor family and give them 
suitable aid. However, the quality of that relationship had 
changed from authoritative “guardianship” to a “friend- 
ship” based on example rather than precept. Although the 
COS employed charity agents to investigate the applications 
for assistance, friendly visitors in consultation with vol- 
unteer district committees, supervised the agents work 
and gave families the treatment of friendly interest and 
advice. Despite intensive effort, the COS was unable to 
recruit a sizable force of friendly visitors. By 1910 
charity agents were called “district secretaries” in grow- 
ing recognition of their competence, developed through 
experience and professional social work training, to 
assume the functions formerly considered a volunteer pre- 
rogative. By 1920 the COS abandoned friendly visiting as 
a desirable treatment method and offered instead to train 
volunteer case aides who could relieve the social case- 
worker of certain routine tasks. Volunteers were now 
recruited primarily to supplement skilled professional 
service to clients. 

By 1920 volunteer visitors had given the field of social 
work: 

The framework and structure of organized charity. 

Lay leadership that identified problem areas and 
spearheaded movements for social action. 

A backlog of experiment with techniques which stimu- 
lated certain charity organization leaders to develop 
concepts and principles later identified with pro- 
fessional social casework, 

An ideal of service and a vision of social better- 
ment. Microfilm $6.80; Xerox $24.10. 535 pages. 
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SOCIOLOGY, SOCIALISM, COMMUNISM, 
ANARCHISM 


SOCIAL CHANGES IN SELECTED INSTITUTIONS 
OF THE U.S.S.R. WITH SPECIAL REFERENCE 
TO THE FAMILY 


(L. C. Card No. Mic 60-2787) 


Natalia Leo Tschekaloff, Ph.D. 
University of Southern California, 1960 


Chairman: Professor Vincent 


The purpose of this study was to make an objective 
evaluation of changes in selected social institutions which 
have been effected in the U.S.S.R. from the beginning of 
the Soviet era to the present time. 

The main emphasis in this study was placed on the in- 
stitution of marriage and the family and its related fields 
of child care, the position of women in industry, and the 
concepts of private property. 

The study was based onan analysis of Soviet legislation 
and related material written by Soviet authors. Studies of 
social conditions in the U.S.S.R. made by English and 
American sociologists were also used as source material. 

Findings. (1) Considerable difference exists in the at- 
titudes toward the family and its functions which are char- 
acteristic of the Western world and of the Soviet Union. 

(2) There were two periods in the Soviet Union’s national 
development. The first period began with the revolution 

of October 1917, ending about 1928. The second period 
was ushered in with the country’s accelerated industrial 
production program, continuing to the present day. The 
growth of the Soviet national economy made it necessary 

to revise basic social relationships in other areas of 
societal life. (3) There were four sets of legislation on 
marriage and the family. The laws of 1917 and 1926 in- 
validated the old social norms and traditions of the Russian 
people. Marriage was secularized. The marriage contract 
was reduced to a mere procedure of registration. De facto 





marriage was given the same legal status as registered 
marriage. Divorce became a matter of personal choice. 
The two later laws of 1936 and 1944 reversed this early 
trend of the Soviet policies, indicating an effort on the part 
of the government to strengthen the family life. Divorce 
became increasingly difficult. (4) In accordance with 
socialist philosophy the State was to assume responsibility 
for the rearing of children. An extensive network of chil- 
dren’s institutions was created. From the beginning of its 
existence the Soviet government was confronted with a 
major problem of juvenile vagrancy incident to the turmoil 
caused by the Revolution. A new wave of juvenile delin- 
quency arose in the early thirties, and the Soviet govern- 
ment foundit necessary to reinstate jurisdiction of criminal 
courts over minors. New provisions for child care were 
made based on an individual approach to the child’s needs. 
(5) In the economic sphere woman was accorded equal 
rights with man, but complete equality in work has not 
been achieved. Due to her lesser physical endurance and 
biological constitution, the woman was prohibited from 
employment in heavy industry and in injurious trades. As 
an individual member of the labor force, the woman be- 
came subject to strict labor discipline and to a differential 
wage scale which precluded economic equality. (6) In spite 
of the emphasis on the principle of collectivism, private 
property of nonproductive resources has always existed 

in the Soviet Union. In 1922 the inheritance law was 
passed. In 1923 penalties for crimes committed against 
private and State property were established, 

None of the Soviet social institutions discussed in this 
study have survived in their original form, except that the 
principle of the State ownership of the means of produc- 
tion has been maintained, 

The collective way of life advocated in the early years 
of the Soviet Union gave little consideration to the indi- 
vidual and to his personal rights. The changes which have 
occurred in the Soviet ideological premises and in its 
legislation indicate that there is a trend toward restoring 
some of the old Russian social institutions. 

Microfilm $3.85; Xerox $13.50. 297 pages. 
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THE USES OF TIME IN PLAYS OF 
FOUR PERIODS OF THE DRAMA 


(L. C. Card No. Mic 60-3165) 


Lawrence Auerbach, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Ronald E, Mitchell 


The purpose of this study was to discuss the uses of 
stage time in plays of the classical, Elizabethan, realistic 
and postrealistic periods of the drama. In presenting the 
study, it was felt that an understanding of stage time in 
plays of any period of dramatic literature depends partly 
upon the following considerations: 

(a) the physical stage. 





(b) the audience 

(c) the critics and theoreticians 

(d) the plays themselves. 
The uses of stage time in plays of each of the periods al- 
ready mentioned were related to each of the above 
considerations. 

The thesis was divided into four parts, each part con- 
sisting of a discussion of the uses of stage time in plays 
of each of the four periods, Each of these parts consisted 
of an Introduction describing the important characteristics 
of the period being discussed and various sub-headings 
relating the uses of stage time to several, or all, of the 
four considerations mentioned earlier. 

In presenting this study, conclusions were reached con- 
cerning the relative advantages and disadvantages of 
adhering to the unity of time in plays. Three erroneous 
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assumptions were found to be often made concerning plays 
which observe the unity of time: (1) A condensation of 
plot and a conciseness of dramatic treatment is usually 
the result of having observed the unity of time. (2) Play- 
wrights who observe the unity of time tend to reveal dif- 
ferent, but unchanging aspects of their characters’ nature 
because of the shorter duration of time, rather than to 
show a change, or a development of character during the 
dramatic action, and (3) A shortening of stage time, 
rather than a lengthening of stage time is usually a direct 
result of having observed the unity of time. Each of these 
assumptions was refuted in the study, and the conclusion 
was reached that while the above are often the results of 
a playwrights having observed the unity of time, they are 
not, however, results which are automatically caused by 
his having done so, 

The following conclusions were reached concerning the 
advantages of disregarding the unity of time completely 
in plays. (1) It is generally easier for a playwright to 
ignore the unity of time, than it is for him to adhere to it. 
(2) A playwright can dramatize events which follow what- 
ever sequence of time he chooses, and the scenes of his 
dramatic action can take place in numerous and diverse 
places. (3) A playwright can develop themes which a 
stricter adherence to the unity of time would severely 
limit and often make impossible to dramatize on the stage. 

The following conclusions were reached concerning the 
uses of stage time in plays generally: It is preferable 
that stage time should exist as an integral part of the 
dramatic action and that the uses of stage time should 
stem specifically from the particular nature of the dra- 
matic action in order that the latter may be made more 
meaningful to the theater audience. Secondly, although 
every playwright is forced to use a time-continuum in 
plays, the exceptional playwright is able to overcome the 
limitations such a continuum imposes on the drama and is 
able instead to utilize stage time to his own particular 
advantage. Microfilm $4.65; Xerox $16.45. 362 pages. 














CRITICAL REACTION TO IRISH DRAMA 
ON THE NEW YORK STAGE: 1900-1958. 


(L. C. Card No. Mic 60-3228) 


Kenneth Cox Lyman, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Robert H. Hethmon 


Three primary objectives were established in under- 
taking this study: to assemble a compact record, hereto- 
fore non-existent, of the critical reaction to Irish drama 
on the New York stage from 1900 to 1958; with this criti- 
cal reaction and the length of run of a given production as 
evidence, to indicate insofar as possible the public reac- 
tion to and financial success or failure of Irish drama as 
presented in New York between 1900 and 1958; and to 
draw conclusions based on this information regarding the 
universal appeal of Irish drama with particular reference 
to the American scene insofar as it may be represented 
by the New York critics and public. 

Between 1900 and 1958 there were presented in New 
York one hundred and forty-nine productions of seventy- 





nine Irish plays representing twenty-eight Irish play- 
wrights. These playwrights represent a fair cross section 
of the contemporary Irish drama since the first production 
of the Irish Literary Theatre in 1899. Within the main 
body of this study these productions, plays, and play- 
wrights are considered in three major sections, Irish 
drama on Broadway, Irish touring companies in New York, 
and Irish drama off-Broadway. 

Insofar as possible, the productions in each chapter 
are examined chronologically. Each Irish play is pref- 
aced by a brief introduction to the playwright and his work, 
a description of the action, and a consideration of the 
major difficulties involved in producing the play. Next are 
presented representative daily press and periodical re- 
views of the various productions. Finally, each production 
is summarized, and conclusions are drawn concerning it. 

The chronology of Irish drama in New York between 
1900 and 1958 reveals three specific facts: first, that the 
production of this drama falls into certain periods each 
clearly defined by greatly increased activity in the pro- 
duction of Irish plays and by a tendency to concentration 
on a particular type of production; secondly, that, having 
enjoyed a particular vogue for a specified period, certain 
playwrights disappeared from the New York stage; and, 
finally, that certain playwrights have endured until the 
present time. The study further reveals that Irish drama 
in New York has been generally unsuccessful both criti- 
cally and commercially. Only two of twenty-one produc- 
tions produced on Broadway enjoyed a critical-commercial 
success of any significance, and their commercial success 
was only modest. Of the four Irish touring companies 
which have played in New York only two succeeded with 
both critics and public. Of twenty-nine off-Broadway pro- 
ductions between 1919 and 1958 eight managed to attain 
critical and/or commercial success. However, since six 
of these eight off-Broadway productions have occurred 
since 1956, it may be concluded that there is a current, if 
limited, audience for Irish drama in New York. 

This study provides evidence that the over-all failure 
of Irish drama in New York may be attributed to certain 
specific factors: that the universal significance in much 
of Irish drama is obscured both by its highly parochial 
subject matter and by its intricate blending of styles and 
sudden changes of mood; and, as the New York critics 
have frequently had occasion to point out, that the over-all 
complexity and many obscurities to be found in Irish drama 
are compounded in a production directed by a non-Irish 
director and/or enacted by a non-Irish or predominantly 
non-Irish cast. 

Microfilm $10.65; Xerox $38.00. 844 pages. 


A SURVEY OF LISTENING PEDAGOGY IN 
AMERICAN TEACHER-TRAINING INSTITUTIONS 


(L. C. Card No. Mic 60-3235) 
Bruce Richard Markgraf, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Gladys Louise Borchers 


In order to determine the extent of and the attitudes 
concerning listening pedagogy in American colleges and 
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universities, this investigation solicited educators in 
Speech Departments, in English Departments, and in Edu- 
cation and Elementary Education Departments in the four 
hundred and eleven member institutions of the American 
Association of Colleges for Teacher Education. 

The primary purpose of this study was to determine: 

1. if listening is being taught in teacher-training institu- 
tions; 2. if material concerning the teaching of listening 

is being taught in teacher-training institutions; 3. if pros- 
pective teachers have opportunities to observe the teaching 
of listening and if they are given opportunities to teach 
listening; and 4. what the current attitudes of teaching 
methods professors of Speech, English, and Elementary 
Teaching are concerning the teaching of listening and con- 
cerning whether or not high school and elementary school 
teachers should endeavour to teach listening. 

Of the four hundred and eleven (411) schools which 
were asked to contribute to this study, four hundred and 
six (406), 98.8% contributed. In all, one thousand, one 
hundred and eleven (1111) questionnaire solicitations were 
made; there were eight hundred and thirty-nine (839) re- 
sponses, 75.5%. 

The results of the survey are as follows: In the 406 
surveyed institutions, it was found that there are a total 
of six hundred and seventy (670) special teaching methods 
courses in the three areas examined: Speech, English, 
and Elementary Teaching. Of these 670 special teaching 
methods courses, two hundred and ninety-eight (298), or 
44.5%, include a unit on methods of teaching listening. 
There are three (3) schools, .7%, which offer a specialized 
course in listening. One hundred and thirty-four (134) of 
the 406 schools, or 33%, provide courses in which listen- 
ing is taught as a separate unit. Three hundred (300) 
schools offer courses in which listening is taught as an 
integral part throughout rather than in a separate unit, 
73.9%. Twenty-seven (27) institutions, 6.7%, reported that 
they have listening laboratories. Practice teachers in two 
hundred and fifty-nine (259) of the total 670 special teach- 
ing methods courses, or 38.7%, are provided with oppor- 
tunities to observe the teaching of listening, Practice 
teachers in two hundred and sixty-nine (269) special teach- 
ing methods courses, or 40.1% of the total 670 courses, 
are given opportunities to teach listening. 

To the question, “Do you believe that methods concern- 
ing the teaching of listening merit inclusion in a methods 
course for teachers?” educators gave six hundred and 
eighty (680) “ Yes” responses, 81%, and seventy-six (76) 
“No” answers, 9%; other responses were undecided, 
qualified, etc. To the query “Do you believe that high 
school and elementary school teachers should endeavor to 
teach listening ?” seven hundred and seven (707) “ Yes” 
answers, 84.3% and fifty (50) “No” answers, 5.9%, were 
recorded, Educators’ comments to these above two ques- 
tions plus the question “Do you have any further reactions 
or comments concerning the place of listening pedagogy 
in teacher-training institutions?” are recorded in indi- 
vidual summaries for each of the 406 schools which con- 
tributed to this study. The discrepancy between professed 
attitudes concerning listening pedagogy and actual prac- 
tice is great; however, it suggests further development of 
the teaching of listening. 

Microfilm $3.95; Xerox $13.95. 308 pages. 





CHANGES IN THE ARTICULATORY RESPONSES OF 
PRE-SCHOOL CHILDREN TRACED THROUGH 
FOUR SUCCESSIVE SIX-WEEK PERIODS 


(L. C. Card No. Mic 60-2834) 


William Fred Rintelmann, Ph.D. 
Indiana University, 1960 


A question which is basic to speech sound maturation 
but which has received insufficient attention is the proc- 
ess by which speech sounds become correctly learned. 

In order to describe adequately changes which occur 
during the process of speech sound acquisition, the articu- 
latory responses of 40 four-year-old children were re- 
corded phonetically on 25 consonant sounds presented 
pictorially over a six-month period of time. At the be- 
ginning of the six-month period, two complete Word Articu- 
lation Tests were administered with no lapse of time 
between tests. This was done in order to obtain a measure 
of variability in a test-retest situation with a negligible 
time interval between examinations. For the remainder of 
the six-month period, the same Word Articulation Test 
was administered at six-week intervals. This method was 
used in order to measure the changes in articulation which 
occurred as a function of time. At the end of the six- 
month period, after the last Word Articulation Test was 
completed, a Word Stimulation Test was administered. 
This procedure was employed in order to compare the 
effect of stimulation to the effect of time in producing 
changes in articulation, 

Two methods were employed in the analysis of data. 
Changes in the types of misarticulations were presented 
as (1) group data for the total sample and (2) individual 
data for each child. 

An evaluation of the data indicated the following con- 
clusions: 

1. Substantial agreement was obtained between the 
findings of the present investigation and those of earlier 
studies regarding the specific consonants which are articu- 
lated correctly by four and five-year-old children, 

2. Substitutions were the most frequent type of mis- 
articulation found, severe and mild distortions were next, 
each occurring with equal frequency, and omissions were 
least frequent. 

3. Regarding sound position, omissions appeared pri- 
marily in the final position; whereas, substitutions, severe 
distortions, and mild distortions existed in all sound 
positions. 

4. Changes in articulation tended to progress toward 
normal, although they did not always follow a precise pat- 
tern. Comparatively few regressions were observed in 
contrast to many improvements. Many misarticulated 
sounds demonstrated a pattern of small improvements be- 
fore being produced correctly. In general, the direction 
of these small improvements was from omission to sub- 
stitution, from substitution to distortion, or from distortion 
to normal, Many sounds showed large improvements, 
usually from substitution to normal, 

5. Regarding the effect of length of time interval be- 
tween Word Articulation Tests upon the variability of 
responses, it was demonstrated that when the time inter- 
val between Word Articulation Tests was six weeks or 
longer, the amount of variability was significantly greater 
than when the time interval between Word Articulation 
Tests was negligible. Further, when the time interval 
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between Word Articulation Tests was negligible, the di- 
rection of change (improvement versus regression) was 
not statistically significant, but when the time interval 
between tests was six weeks or longer, changes in the 
direction of improvement were significant. 

6. Regarding the effect of change due to stimulation 
versus change as a function of time on the sounds which 
were misarticulated at the end of the six-month period, 
more improvement was demonstrated as a function of a 
small amount of stimulation than occurred during a period 
of six months. Microfilm $2.50; Xerox $7.20. 153 pages. 


A DESCRIPTIVE AND COMPARATIVE STUDY OF 
THE ARTICULATION OF FIRST GRADE CHILDREN 


(L. C. Card No. Mic 60-2847) 


Katherine M. Snow, Ph.D. 
Indiana University, 1960 


The articulation of 438 “normal” first grade children 
was tested on 25 consonant sounds: / p, t, k, tJ, f, 6, s, 

J; b, d, oy ds, V; 3; Z, 3, M,N, », IT, l, Wy, j, h/, The 
sounds which are used in all three word positions in Eng- 
lish were tested with two different words for the initial, 
two for the medial, and two for the final positions, a total 
of six test responses for each child for the sound. Sounds 
which are used in only two positions in words in English 
were tested in four different words, for a total of four test 
responses for each child for the sound. The data pre- 
sented are based on a total of 60,337 responses. 

The responses to the test sound in each test word are 
presented in detail. The following response categories 
are used: correct, moderate distortion, severe distortion, 
omission, and substitution. Under the latter category the 
phonemes used as substitutions are shown, with the num- 
ber of times each such substitution occurred. 

The proficiency of the articulation of the various con- 
sonant sounds was compared with a number of variables 
which would seem likely to have an effect on the learning 
of correct articulation. The measure of proficiency was 
the percent of correct responses for each test sound. The 
rank order of these percentages of correct utterance was 
compared, using the Spearman rho, with: 1) Frequency 
of use of sounds by infants, 2) ‘Frequency of use of’sounds 
in words by children, 3) Frequency of use of sounds in 
words by adults, 4) Order of development of correct con- 
sonant sounds in the speech of children, 5) Phonetic power 
of consonant sounds, 6) Temporal duration of consonant 
sounds, 7) Visibility of sounds, and 8) Discriminability 
of sounds. 

Of these variables only the frequency of use of sounds 
in words by children and adults, order of development of 
correct sounds, and visibility of the point of articulation 
of sounds, showed correlation with proficiency of articu- 
lation that was significant at the five percent level of con- 
fidence. The discriminability of sounds approached a 
significant positive correlation and the temporal duration 
approached a significant negative correlation, Frequency 
of use of sounds by infants and phonetic power of sounds 
had a very low correlation with the proficiency of articu- 
lation of the sounds by these “normal” first grade children. 

The comparative proficiency of articulation of con- 





sonant sounds grouped according to manner of articu- 
lation and place of articulation showed a statistically 
significant tendency for the fricative sounds to be the most 
“difficult,” i.e., have the lowest percent of correct articu- 
lation, The plosives demonstrated a trend toward highest 
percent of correct articulation. None of the comparisons 
between groups by place of articulation showed statisti- 
cally significant differences, but there was a trend toward 
the bilabial sounds being the “easiest” and the lingua- 
dental the most “difficult.” 

A significant difference was reported in the articulation 
of /f, v, 6, ¥, s, z / between the children having normal 
upper central incisor teeth and the children having missing 
or grossly defective incisor teeth. However, many chil- 
dren with normal teeth misarticulated these sounds, and 
the majority of the children with defective teeth did not 
misarticulate these sounds, 

It was shown that sound substitutions tend to follow 
definite patterns. Unvoiced sounds tend to be substituted 
for their voiced cognates. Substitutions tend to fall within 
certain classes, e.g., unvoiced plosives tend to be substi- 
tuted for other unvoiced plosives, voiced plosives for other 
voiced plosives, unvoiced fricatives for other unvoiced 
fricatives, etc. The only sounds for which no substitutions 
were used were /h and n /. Comparisons with substitu- 
tions reported from other studies for various age groups 
demonstrated that not only did they tend to report the same 
substitutions for the same sounds, but in the same general 
order of frequency of use. 

Microfilm $2.50; Xerox $4.40. 85 pages. 








TOWARD MODERN PERSPECTIVE: POLITICAL AND 
ECCLESIASTICAL ORIGINS OF 
DRAMATIC CENSORSHIP 


(L. C. Card No. Mic 60-3271) 


Alan Anthony Stambusky, Jr., Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Ronald E, Mitchell 


Modern censorship of the drama was conceived in the 
Renaissance as part of the Protestant Reformation move- 
ment and as a result of classical and medieval political 
and ecclesiastical principles and practices, whence it was 
transferred to the present in a form substantially political. 

This dissertation endeavors to determine the political 
and ecclesiastical origins of modern dramatic censorship 
and to trace their development from classical Greece and 
Rome, through the Christian Middle Ages, to the Protes- 
tant Reformation during the Renaissance, with particular 
attention to the evolvement of modern political censorship 
of the English drama during the English Reformation. 

Methodology for the study comprises a comparative 
historical-analytical-critical investigation of representa- 
tive dramas, specific civil and ecclesiastical legal 
documents, major critical commentaries on dramatic 
censorship, and works on the historical development of 
Greek, Roman, and Canon Law. Major tenets, operations, 
influences, and attitudes about dramatic censorship are 
investigated objectively to attain an overview which best 
estimates their probable influence and effect on modern drama. 
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Main emphasis in treatment is concentrated on origins 
and development of English dramatic censorship, since 
form and content of the English drama have received 
direct and strongest influence through the Middle Ages 
from the dramatic heritage of classical Greece and Rome. 
The study is therefore limited to Western Theatre and 
excludes consideration of drama censorship in Eastern or 
Oriental theatre. 

Major findings indicate: 1) classical dramatic censor- 
ship was mainly political; 2) drama censorship after the 
fall of the Western Roman Empire became largely ecclesi- 
astical with the rise in power of the Catholic Church; 

3) ecclesiastical drama censorship evolved in the later 
Middle Ages into a politico-ecclesiastical censorship ad- 
ministered by the Church as it grew in power politically 
and ecclesiastically; 4) Renaissance humanism and the 
continental Protestant Reformation brought a gradual 
weakening and finally the complete loss of the Church’s 
hold over drama censorship; 5) through Tudor King Henry 
VIll, the Church’s politico-ecclesiastical censorship of 
English drama reverted to political authorities during the 
English Reformation, thus losing its politico-ecclesiastical 
character and becoming once again political to form the 
basis for modern dramatic censorship. 

Subordinate findings indicate: 1) an indirect influence 
of Athenian libel and slander laws applied to the classical 
Greek stage on later Roman laws covering similar of- 
fenses against political personalities from the stage; 2) a 
fairly well-defined line of influence of the tradition of 
political drama censorship extending from the Roman Re- 
public’s Lex XII, Tabularum through later Imperial laws 
to Codex Theodosianus and the Corpus Juris Civilis 
through the medieval Church’s Corpus Juris Canonici into 
the twelfth-century continental renaissance of Roman and 
Canon law and their similar revival in England. 

Pertinent secondary elements include: relations be- 
tween playwrights and audience; social and personal forces 
affecting playwrights’ creativity; audience tastes; reli- 
gious and social taboos prescribing what may be presented; 
presentation of sex and sexual themes; comedy and reli- 
gious ritual licence; freedom of speech in the theatre; 
status of actors; stage portrayal of violence; and relation- 
ship of libel and slander laws to drama. 

Conclusions suggest: 1) when Henry VIII made drama 
censorship political, the transformation was accompanied 
by longstanding religious influences which have helped 
confuse the issue in modern-day dramatic censorship as 
to what should or should not be censored; and 2) such 
confusion and disagreement concerning modern dramatic 
censorship deriving largely from centuries of adverse 
political and ecclesiastical beliefs and/or biases have 
prevented formulation of any really precise, valid, or 
objective aesthetic standards whereby the drama may be 
judged fairly in its proper perspective as an art form. 

Microfilm $6.10; Xerox $21.60. 478 pages. 

















AUDITORY THRESHOLD VARIABILITY: 
FREQUENCY, INTENSITY STEP, AND DESCENDING 
VERSUS ASCENDING SERIES, 





(L. C. Card No. Mic 60-2848) 


John Carroll Swart, Ph.D. 
Indiana University, 1960 


Research related to the psychophysics of audition in- 
dicates that continuous pure tone stimuli evoke greater 
variability among repeated Quiet Absolute Thresholds 
(QAT) than interrupted stimuli. For this reason, inter- 
rupted pure tones are used most frequently in determining 
QAT. It should be noted, however, that in studies using 
interrupted pure tones as stimuli the following differences 
are apparent: 1) There are different conclusions as to the 
amount of threshold variability at certain frequencies. 

2) There are conflicting data pertaining to threshold vari- 
ability as a result of the intensity step used in presenting 
pure tone stimuli. 3) There are conflicting findings con- 
cerning threshold-level differences obtained as a result 
of using descending and/or ascending series. Further- 
more, in practically all puretone auditory research, either 
continuous or interrupted-regular tones were the stimuli 
used. In clinical oriented research, however, the experi- 
menter is interested primarily in threshold-level differ- 
ences obtained when interrupted-random stimuli are 
used, for it is this latter type of stimulus which is used 
when testing for hearing loss. 

Interrupted-random pure tone stimuli were used in 
ascending and descending series according to the psycho- 
physical procedure of Limits. The purpose of this study 
was the following: 1) to determine and compare the Quiet 
Absolute Threshold levels obtained in ascending and de- 
scending series; 2) to determine QAT variability at 250 
cps, 1000 cps, and 8000 cps; 3) to determine QAT vari- 
ability at each of the frequencies using 5 db and 1 db in- 
tensity steps. 

The following conclusions were reached as a result 
of thirty-six subjects undergoing a total of 1,728 trials. 

1. At each frequency (250 cps, 1000 cps, 8000 cps) 
and at each intensity step (5 db and 1 db), descend- 
ing series reveals a QAT of greater sensitivity. 
The total difference favoring descending series 
is .60 db. 

In general, QAT variability at 1000 cps is not sig- 
nificantly less than variability exhibited at 250 
cps or 8000 cps. 

. When all descending and ascending trials are com- 
bines, QAT variability of the 5 db intensity step 
is .16 db greater than for the 1 db intensity step. 

The Bartlett Test of significance was applied to the 
data. Findings are significant at the .01 level of confi- 
dence. Microfilm $2.50; Xerox $6.00. 124 pages. 
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DIGENETIC TREMATODES FROM MARINE FISHES 
IN THE SAN JUAN ARCHIPELAGO 


(L. C. Card No. Mic 60-3325) 


Lewis Eugene Aldrich, Jr., Ph.D. 
Oregon State College, 1960 


Major Professor: Ivan Pratt 


The host fishes for this study were collected during 
the summer of 1957, in the marine waters of the San Juan 
Archipelago area of Washington. Specific areas of col- 
lection were: San Juan Channel, Friday Harbor, Lopez 
Sound, Argyle Lagoon of North Bay, Haro Strait (off Small- 
pox Bay), Bellingham Bay, East Sound, North Bay, West 
Sound, Deer Harbor and Salmon Bank. One hundred 
ninety-three fishes were examined for intestinal parasites, 
and of these, one hundred fifty belonging to thirty-two dif- 
ferent species were found to be infected with digenetic 
trematodes. From this collection of trematodes, ten 
species belonging to three different genera are included 
in this paper. These species are: Fellodistomum phris- 
sovum n,. sp., Zoogonus dextrocirrus n. sp., Podocotyle 
atomon (Rudolphi, 1802) Odhner, 1905, P. blennycottusi 
Park, 1937, P. gibbonsiae Johnson, 1949, P. lepomis 
(Dobrovolny, 1939) Yamaguti, 1958, P. levenseni Isait- 
schikov, 1928, P. pacifica Park, 1937 and P. reflexa 
(Creplin, 1825) Odhner, 1905. 

The above listed parasite species were found in various 
of the following fish hosts: Agonus acipenserinus Tiles- 
ius, 1811, Asterotheca alascana (Gilbert), 1895, Averuncus 
emmelane Jordan and Starks, 1895, Dasycottus setiger 
Bean, 1890, Eopsetta jordani (Lockington), 1879, Gaste- 
rosteus aculeatus Linnaeus, 1758, Icelinus borealis Gil- 
bert, 1895, Isopsetta isolepis (Lockington), 1880, 
Lepidopsetta bilineata (Ayres), 1855, Leptocottus armatus 
Girard, 1854, Liparis cyclopus Gunther, 1861, Liparis 
dennyi Jordan and Starks, 1895, Liparis fucensis Gilbert, 
1895, Liparis pulchellus Ayres, 1855, Lumpenus anguil- 
laris (Pallas), 1811, Lycodes brevipes Bean, 1890, Ly- 
codopsis pacificus (Collett), 1879, Microstomus pacificus 
(Lockington), 1879, Oncorhynchus gorbuscha (Walbaum), 
1792, Parophrys vetulus Girard, 1854, Porichthys notatus 
Girard, 1854 and Sebastodes wilsoni Gilbert, 1915. 

Zoogonus rubellus (Olsson, 1868) Odhner, 1902, was 
placed in synonymy with Z. mirus Looss, 1901. 

Podocotyle aeglefini (Muller, 1776) and P. simplex 
(Rudolphi, 1809) Yamaguti, 1953, were placed in synonymy 
with P. atomon (Rudolphi, 1802) Odhner, 1905. 

Podocotyle pennelli Leiper and Atkinson, 1914, became 
Plagioporus pennelli (Leiper and Atkinson, 1914) n, comb. 

Cainocreadium shawi (McIntosh, 1939) Yamaguti, 1958, 
has been returned to its original genus, and as such is 
recognized as a valid species of Podocotyle. 

Podocotyle pearsei Manter, 1934 and P. musculometra 
Bravo-Hollis and Manter, 1957 are considered valid 
species. 

Distoma simplex Rudolphi, 1809, of Olsson, 1868, be- 
came a synonym of Podocotyle olssoni Odhner, 1905. 











































































































Podocotyle producta (Stafford, 1904) Yamaguti, 1953, 
has again been made a synonym of P. reflexa (Creplin, 
1825) Odhner, 1905. 

The three subgenera erected by Yamaguti in 1958 for 
Podocotyle are not recognized, and their assigned species 
were returned to Podocotyle. 

The orthography of Podocotyle enophrysi Park, 1937, 
Plagioporus pennelli (Leiper and Atkinson, 1914) and 
Podccotyle gibbonsiae Johnson, 1949 has been clarified. 

Keys to the species of Fellodistomum and Podocotyle 
are included. 

New host records are listed for all parasites reported. 

Microfilm $2.50; Xerox $5.60. 114 pages. 























THE FISHES OF SOME SOUTH CAROLINA 
COASTAL PLAIN STREAMS 


(L. C. Card No. Mic 60-2947) 


William Dewey Anderson, Jr., Ph.D. 
University of South Carolina, 1960 


The area investigated is in the southeastern portion of 
South Carolina entirely within the coastal plain. It is 
bounded by the Edisto and Savannah River Drainages, but 
includes neither of these. The main drainage systems are: 
the Ashepoo, the Combahee, the Broad, and the New. Sev- 
eral estuarine rivers and many coastal islands are within 
the area. The total area of this territory is three thousand 
one hundred and ninety-eight square miles (3,198) and 
includes all or part of Allendale, Bamberg, Barnwell, 
Beaufort, Colleton, Hampton, and Jasper Counties. 

From one hundred and fifty-nine stations approximately 
twenty-six thousand four hundred (26,400) specimens rep- 
resenting fifteen orders, thirty-nine families, seventy 
genera, and one hundred and two species were collected 
and identified. The species list shows forty-five fresh- 
water, thirty-three euryhaline, eighteen shore, and six 
pelagic forms. 

Even though South Carolina has been considered within 
the range of Menidia b. beryllina and Oligoplites saurus, 
no previous records from this state have been found. The 
ranges of Opsopoeodus emiliae and Etheostoma fricksium 
are extended as far north as the Combahee System in South 
Carolina. The range of Diapterus olisthostomus should be 
regarded as extending as far north as the Coosaw Drainage 
in South Carolina. 

Sixty-two species have never previously been reported 
from this region. They are: 1. Lepisosteus osseus. 

2. Elops saurus. 3. Brevoortia tyrannus. 4. Dorosoma 
cepedianum. 5. Anchoa hepsetus. 6. Anchoa mitchilli. 

7. Umbra pygmaea. 8. Synodus foetens. 9. Erimyzon o. 
oblongus. 10. Opsopoeodus emiliae. 11. Notropis petersoni. 
12. Notropis maculatus. 13. Galeichthys felis. 14. Bagre 
marinus. 15. Ictalurus catus. 16. Ictalurus nebulosus. 

17. Ictalurus platycephalus. 18. Noturus leptacanthus. 

19, Strongylura marina. 20. Syngnathus fuscus. 
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21. Syngnathus louisianae. 22. Chologaster cornuta. 

23. Fundulus heteroclitus. 24. Cyprinodon variegatus. 
25. Heterandia formosa. 26. Mollienesia latipinna. 

27. Membras martinica. 28, Labidesthes sicculus van- 
hyningi. 29. Menidia m. menidia. 30. Menidia b. beryllina. 
31. Lepomis p. punctatus. 32. Lepomis gibbosus. 

33. Lepomis microlophus. 34. Lepomis auritus. 35. En- 
neacanthus obesus. 36. Enneacanthus gloriosus. 37. En- 
neacanthus c, chaetodon. 38. Pomoxis nigromaculatus. 
39. Acantharchus pomotis. 40. Elassoma evergladei. 

41, Etheostoma fricksium. 42. Trachinotus falcatus. 

43. Chloroscombrus chrysurus. 44. Oligoplites saurus. 
45. Diapterus olisthostomus. 46. Eucinostomus gula. 

47. Bairdiella chrysura. 48. Cynoscion nebulosus. 

49. Cynoscion regalis. 50. Menticirrhus littoralis. 

51. Lagodon rhomboides. 52. Scomberomorus maculatus. 
53. Peprilus alepidotus. 54. Gobionellus boleosoma. 

55. Gobionellus hastatus. 56. Prionotus carolinus. 

57. Ancylopsetta quadrocellata. 58. Paralichthys letho- 
stigma. 59. Paralichthys squamilentus. 60. Trinectes 
maculatus. 61. Symphurus plagiusa. 62. Sphaeroides 
maculatus. Microfilm $2.90; Xerox $10.15. 222 pages. 





























































































































RESPONSES OF ACRIDID POPULATIONS TO 
RANGELAND PRACTICES AND RANGE SITES 


(L. C. Card No. Mic 60-2655) 


William Harold Arnett, Ph.D. 
Kansas State University, 1960 


There are many publications on grasshoppers, particu- 
larly on their taxonomy and on the control of crop infesting 
species. However, few studies have been made on species 
found in grasslands. Little is known about their seasonal 
histories or habits and less about their response to various 
conditions and management practices in grassland areas. 
This was a study of the seasonal life histories of species 
in bluestem pastures near Manhattan, Kansas, and their 
response to various range management practices and range 
sites. 

The study involved regular collecting over a three-year 
period (1957-1959) from three range sites within each of 
nine pastures which are under a series of utilization ex- 
periments by the Department of Agronomy. 

A total of 21,299 nymphs and 5,516 adults comprising 
36 species were collected. 

Populations were found to be largest in pastures under 
management practices such as early spring burning and 
heavy grazing, and smallest in pastures under practices 
such as light grazing and deferred-rotation grazing. The 
percentage of nymphs collected for three-year period were: 
heavily grazed, 21; early spring burned, 20; mid spring 
burned, 15; late spring burned, 14; moderately grazed, 14; 
lightly grazed, 9; and deferred grazing (average of three 
pastures), 7. Adults followed a similar trend. Of the ten 
most abundant species, nine were most abundant in either 
the early spring burned or the heavily grazed pasture. 

When totaling range site collections from all nine pas- 
tures, clay sites and to a slightly lesser extent ordinary 
upland range sites supported larger populations than the 
limestone breaks. 

There were indications that certain species favored a 





particular range site within a particular pasture. How- 
ever, until a practical sampling method better than the 
sweep net method can be developed whereby differences in 
grasshopper populations resulting from (1) range site and 
(2) effect of pasture treatment, may be separated and 
measured statistically, evaluation of these two factors in 
combination is not possible. 

A summary of the more abundant species follows: 
Nymphs of Melanoplus femur-rubrum (DeGeer) appeared 
from May 23 until September 3 and adults from August 11 
until the end of the season. They favored the heavily 
grazed pasture and the clay sites. 

Ageneotettix deorum (Scudder) nymphs were collected 
from May 5 to August 18, with adults from June 30 to mid- 
October. They were most abundant in the heavily grazed 
pasture and on clay sites. 

Melanoplus bivittatus (Say) nymphs were collected from 
May 8 to August 18, and adults from June 20 to October 10. 
Hypochlora alba (Dodge) nymphs were collected from 
May 15 to August 18, and adults from July 2 to October 22. 
Syrbula admirabilis (Uhler) nymphs were collected 

from June 9 to August 27, with adults from August 4 to 
October 22. It was most abundant in the pastures burned 
in early and mid spring. Seventy-six percent of all 
nymphs were from the clay sites. 

Orphulella speciosa (Scudder) nymphs appeared from 
May 16 to August 26, with adults from July 2 to October 22. 

Phoetaliotes nebrascensis (Thomas) nymphs were taken 
from June 2 until September 9 and adults from mid-August 
to late October. 

Melanoplus keeleri luridus (Dodge) nymphs were from 
May 23 to August 31 and adults from August 4 until October 
22. It favored the pasture burned early spring. 

Hesperotettix viridis (Scudder) nymphs were collected 
from April 25 to August 18 and adults from June 14 to 
October 6. It favored the pasture burned early spring and 
the heavily grazed pasture. Forty-one percent of the 
nymphs were from clay sites. 

Opeia obscura (Thomas) nymphs were taken from 
June 3 to August 18, adults from July 9 to October 29. 

Microfilm $2.50; Xerox $6.00. 124 pages. 
































A STUDY OF THE ECOLOGICAL PHYSIOLOGY 
AND THE RESPIRATORY ENZYMES OF 
SEVERAL DIPTERA 


(L. C. Card No. Mic 60-3166) 


John Martin Augenfeld, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor John C. Neess 


A new technique is described for maintaining chi- 
ronomid larvae under controlled conditions. Standard tech- 
niques for measuring their contents of glycogen and lactic 
acid were employed. 

The rate at which glycogen is used by such larvae is 
approximately 1.7 times as great when they are deprived 
of oxygen as when they have access to it. This rate of use 
increases more rapidly with increasing temperature in 
the absence of oxygen than in its presence. The proportion 
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of the dry weight of the larvae composed of glycogen is 
greater in the presence of oxygen. 

The mean glycogen content of larvae of Chironomus 
plumosus in the hypolimnion of the eutrophic Lake Mendota 
declines significantly under prolonged anoxia. The glycogen 
content rises slowly after oxygen is restored to the environ- 
ment. It does not change significantly in the oxygenated 
waters of the epilimnion of Lake Mendota or of the shal- 
lower and unstratified Lake Wingra. The glycogen content 
of the larvae in Lake Wingra is more variable than that of 
the larvae in Lake Mendota. 

Larvae of Tanytarsus sp., which are intolerant of 
anoxia, contain ca. one-sixth the proportion of glycogen 
found in the resistant C. plumosus. 

C, plumosus larvae accumulate lactic acid for several 
days after the onset of anoxia, but retard the rate of ac- 
cumulation or actually reduce the internal concentration of 
lactic acid thereafter. 

Some possible physiological mechanisms for the sur- 
vival of chironomid larvae under anoxia which might pro- 
duce these results are discussed. 

The activity of the glycolytic enzyme system of Chiro- 
nomus larvae and of the succinoxidase and cytochrome 
oxidase systems of the different life stages of C. plumosus, 
C, staegeri, and Aedes aegypti were studied. It was found 
that Chironomus larvae have an active glycolytic system 
which is less dependent on added hexose phosphate than is 
the corresponding mammalian system, and that the oxida- 
tive enzyme systems in all three insects increased in ac- 
tivity as the animals developed through the pupal and to the 
adult stage. The degree of increase of pupal over larval 
activity was more marked in Chironomus than in Aedes. 

The developing eggs of C. plumosus exerted an inhibi- 
tory effect on the succinoxidase system of the insect and 


of mammalian tissue. 
Microfilm $2.50; Xerox $4.40. 84 pages. 

















ULTRASTRUCTURAL STUDY OF MYELIN 

BREAKDOWN AND REFORMATION IN AN 

EXPERIMENTALLY INDUCED LESION IN 
ADULT CAT SPINAL CORD 


(L. C. Card No. Mic 60-3174) 


Mary Bartlett Bunge, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Hans Ris 


The purpose of this study was to investigate demyelina- 
tion and ensuing remyelination in an experimentally in- 
duced lesion in adult cat spinal cord. 

Subpial lesions were produced by repeated withdrawal 
and reinjection of cerebrospinal fluid (c.s.f.). Peripheral 
. cord, taken from 19 cats at intervals from 1 to 460 days 
after c.s.f. exchange and from 4 normal cats, was ex- 
amined in the electron microscope. This tissue was fixed 
in situ by replacing the c.s.f. available at cisternal punc- 
ture with buffered osmium tetroxide and, after extirpation, 
dehydrated in ethanol and embedded in araldite. 

Normally, subpial cord is filled with myelinated axons 
and two types of macroglia, fibrous astrocytes and oligo- 
dendrocytes. Long, slender, fibril containing processes 


, 
ollowing 





from the astrocytes course between myelin sheaths. In- 
ternal mesaxons and external loops are seen to emerge 
from the myelin but the sheaths are not completely en- 
circled by cell cytoplasm as in peripheral nerve. 

A few axons have lost their ensheathing myelin in 29 
hours after c.s.f. exchange. Others are surrounded by 
sheaths displaying characteristic splitting and fragmenta- 
tion. All axons are completely divested of their sheaths 
at 6 days. The normal ultrastructural appearance of the 
limiting membranes of axons and their contained neuro- 
fibrils and mitochondria throughout demyelination is evi- 
dence that they remain intact. By 19 days, an occasional 
axon displays a new thin sheath; all axons are at least 
partly remyelinated by 64 days after c.s.f. exchange. 
Thickness of reformed sheaths at 460 days approaches 
that of normal ones. 

Phagocytic activity begins with the onset of myelin 
breakdown; by 6 days, most products of myelin degenera- 
tion are contained within phagocytes. With continued en- 
gorgement, these cells become greatly enlarged. The 
number of phagocytes is sharply reduced at 45 days after 
c.s.f. exchange and this decrease continues until 220 days 
when they are only rarely seen. 

Twenty-nine hours after c.s.f. exchange, neither typical 
macroglia nor their characteristic processes are seen. 
Macroglial cells, presumably originating from mitosis of 
glia in subjacent normal tissue, appear at 6 days as demy- 
elination is completed and increase in number with time 
thereafter. The cells do not resemble either one of the 
normally occurring macroglia. These “reactive” macro- 
glia display cytoplasm dense with the usual cytoplasmic 
organelles and fibrils similar in width to those in normal 
astrocytes. It is this cell type which forms myelin. Only 
after myelinogenesis is underway do typical oligodendro- 
glia appear in the lesion. At 460 days, fibril containing 
cells resemble the reactive macroglia found earlier or 
normal astrocytes. Some differ from both types in that 
they are filled with large masses of fibrils. The lesion 
teems with fibrous processes at this late stage. 

Formation of myelin about an axon is accomplished by 
spiral wrapping of a process from a reactive macroglial 
cell. As the process first encircles the axon, the advancing 
ends meet to form a mesaxon. Cytoplasm is retained 
within this first turn of the glial process but, beyond that, 
the plasma membranes fuse as spiralling by the process 
continues. In the fully formed sheath, glial cytoplasm on 
its exterior surface is confined to that within a small 
terminating loop. Thus, the mechanism of myelin forma- 
tion in lesion cord is basically similar to that in normal 
peripheral nerve. This mechanism agrees with that sug- 
gested for first myelinogenesis in amphibian spinal cord 
and optic nerve. It does not agree with present views on 
the mechanism of central myelin formation in mammals. 

The present study is the first demonstration that re- 
myelination can occur in the wake of myelin breakdown in 
central nervous tissue of an adult mammal. 


Microfilm $2.50; Xerox $6.00. 122 pages. 
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INVESTIGATIONS ON EASTERN EQUINE 
ENCEPHALOMYELITIS IN THE 
SOUTHEASTERN UNITED STATES 


(L. C. Card No. Mic 60-2920) 


Frank Gates Favorite, Jr., Ph.D. 
University of Maryland, 1960 


Supervisor: Professor William E. Bickley 


Epidemiological, field and laboratory studies were 
conducted in relation to eastern equine encephalomyelitis 
in South Carolina and Georgia during 1957 and in Florida 
during 1958. 

A total of 17,001 mosquitoes, including known and po- 
tential vectors was collected and processed for indications 
of viral activity during the course of the study. No viral 
activity could be demonstrated in the mosquitoes. 

A total of 320 birds was collected during the 1958 study 
in Florida. From six of the birds a virus was isolated 
which was later identified as the virus of eastern equine 
encephalomyelitis in all six instances. The six birds were: 
Rusty Blackbird, Meadowlark, Tufted Titmouse, Carolina 
Wren, Towhee and Bluebird. Neutralizing antibody was 
demonstrated in approximately 30 percent of the total bird 
collection. Hemagglutination-inhibition studies revealed 
17 serums which inhibited agglutination that also neutral- 
ized approximately 50 times the amount of EEE virus nec- 
essary to give an LDso in mice when measured intracere- 
brally. Fourteen serums, negative on serum neutralization 
tests, inhibited agglutination of chick cells. 

The relationship of the viral isolations, results of 
serum neutralization tests and the significance of the 
hemagglutination-inhibition test results in comparison with 
the neutralization test results are discussed. 

Microfilm $2.50; Xerox $3.60. 65 pages. 


EFFECTS OF MITICIDES ON POPULATIONS 
OF TWO-SPOTTED SPIDER MITES 
TETRANYCHUS TELARIUS (L.) 


(L. C. Card No. Mic 60-2658) 


Charles Virdus Hall, Ph.D. 
Kansas State University, 1960 





The two-spotted spider mite, Tetranychus telarius (L,), 
is a major economic pest on many plants. It is particularly 
serious in Kansas, especially because of high summer tem- 
peratures accompanied by low relative humidity which 
favor a high rate of reproduction, and the distribution of 
rainfall which permits them to reproduce in large numbers. 
In addition, the mites reproduce in colonies between the 
veins on the lower leaf surfaces after which they spina 
web over the area which makes it difficult to contact them 
with sprays. 

Feeding injury results from the sucking of cell sap in- 
cluding chlorophyll from plant leaves, consequently re- 
ducing photosynthesis and ultimately crop yields. Symp- 
toms of feeding injury are typified by a whitish or pale 
green stippling of leaves. 

This study, consisting of 10 experiments in the green- 
house or in the field, was initiated in 1954 and continued 








until 1959. Thirty chemical formulations were evaluated 
for quick killing as well as long-range effectiveness and 
significant biological effects on both the mites and the host. 
All host plants were Top Crop variety of bush bean, 
Phaseolus vulgaris. 

Initial experiments consisted primarily of the screening 
of named and potential experimental miticides. In addition, 
synergistic interactions between some contact materials 
and piperonyl butoxide were evaluated. 

Portions of leaves were collected from each replicate 
of each treatment at various dates following treatment by 
cutting a 7/8 inch (0.6 square inch) sample from each loaf 
and counting immediately all living mites on the sample. 

Many materials gave highly effective initial control, 
but some showed a decrease in effectiveness after seven 
and again after 10-14 days. Chlorothion, Dibrom 8, 
Dimethoate, Kelthane W.P., Niagara 908 and 1137, Ortho- 
mite, Phosphamidon, schradan, Trithion, American Cyan- 
amid 12008 and 12009 all gave highly effective or above 
95 percent control after one day. Those materials showing 
the same level of effectiveness after seven days were: 
Delnav, Dimethoate, Kelthane W.P., Niagara 908 and 1137, 
schradan, 12008 and 12009; however, by the 10-14 day 
period following treatment, only Dimethoate, Niagara 908, 
schradan, Thimet E.C., 12008 and 12009 remained highly 
effective. Only two which are now commercially available 
were highly effective in initial kill as well as long-range 
control, viz., Kelthane W.P. and schradan. Following 
closely behind in general effectiveness was Ethion. 

The materials which produced the greatest ovicidal 
activity were Dimethoate, Ethion and Kelthane. Eggs on 
samples treated with these materials were turned brown 
and dried up within a few days. Other materials which 
retained a high level of effectiveness over a long period of 
time apparently did so because of long range residual ac- 
tivity. 

Chlorothion was highly effective in initial kill but four 
days later nymph populations had greatly increased. This 
material appeared to stimulate hatching of eggs. 

Lindane-treated plants showed a slight population re- 
duction after one day but populations exceeded the check 
by seven days. By the end of the sampling period, and for 
the remainder of the season, plants treated with lindane 
showed more severe mite feeding symptoms than the check 
plots. 

Malathion showed a similar trend to lindane but popu- 
lation increases were less severe. 

Thimet was phytotoxic in all formulations except in the 
E.C, spray at a rate of one pint per 100 gallons of water. 

Synergism was observed when piperonyl butoxide was 
combined with malathion but it was antagonistic to the 
action of Kelthane. The highest level of synergism was 
observed when 0.75 pints of malathion were combined with 
1,50 pints of piperonyl butoxide per 100 gallons of water. 

Microfilm $2.50; Xerox $3.80. 66 pages. 








CERTAIN GENETIC ASPECTS OF HOUSE FLY 
(Musca domestica L.) 
RESISTANCE TO MALATHION 


(L. C. Card No. Mic 60-2660) 


Robert Lee Harris, Ph.D. 
Kansas State University, 1960 





Insect resistance to insecticides has become one of the 
major problems facing entomologists. The problem is 
wide-spread and it appears as if a high percentage of the 
species of insects against which insecticides are applied 
will become resistant. It becomes important to know the 
potential genetic reserve for resistance in each case. 
This research was conducted to investigate the genetics_of 
malathion resistance in house flies. 

Two strains of house flies, one susceptible and one 
malathion-resistant, were selected from a slightly resistant 
field strain. The method of selection was by collecting 
eggs from single females and increasing the population to 
sufficient numbers to determine their response. After 
three generations of selection a uniform malathion- 
resistant strain was obtained. A susceptible strain was 
obtained in one generation although selection was continued 
another generation. The parent strain was 1.7 times as 
resistant as the susceptible strain, while the resistant 
strain was 62 times as resistant. 

All insects used to determine response to malathion 
were laboratory reared females which were tested four 
days after peak emergence. The test solutions were made 
by diluting 95 percent technical malathion in glass- 
distilled acetone. A known amount of insecticidal solution 
was applied to each fly by means of a microapplicator. 
While sexing and treating, flies were anaesthetized with a 
minimum of COz. Flies were held in recovery jars ina 


constant temperature box until 24 hour mortality counts 


were taken. 

Strain differences other than malathion-resistance were 
present. The resistant strain required a longer period 
from egg to adult than did the susceptible strain. The 
males in the susceptible strain emerged significantly 
earlier than did the females but not in the resistant strain. 
The resistant strain was observed to have a lower fecundity 
than did the parent and susceptible strain. The sex ratio 
in both strains did not differ from a 1:1 ratio. 

The F, hybrids of reciprocal crosses between the sus- 
ceptible and resistant strain segregated into 50 percent 
susceptible and 50 percent resistant individuals. The most 
logical explanation for this segregation is that malathion 
resistance is inherited by two closely linked genes with 
incomplete duplicate dominance epistasis. The segregation 
of the F; hybrids cannot be explained on the basis of a 
single gene or independent assortment of multiple genes as 
the resistant strain is homogeneously malathion-resistant. 
The F2 hybrids did not differ significantly from the F; 
hybrids. 

Maternal effects were present in the F,; hybrids but had 
disappeared in the F2 generation. The fact that the Fz 
hybrids of reciprocal crosses did not differ indicates that 
no sex-linkage is involved in the inheritance of malathion 
resistance. Microfilm $2.50; Xerox $3.00. 40 pages. 
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FUNCTIONS OF THE MADEIRA ROACH 
ALIMENTARY TRACT IN THE ABSORPTION, 
METABOLISM, AND EXCRETION OF O, 
O-DIMETHYL O-(2,4,5- TRICHLOROPHENYL) 
PHOSPHOROTHIOATE (RONNEL). 


(L. C. Card No. Mic 60-2662) 


Theodore Louis Hopkins, Ph.D. 
Kansas State University, 1960 


The role of the alimentary tract of the Madeira roach, 
Leucophaea maderae (F.) in the in vivo processes of ab- 
sorption, transport, metabolism, and excretion of the 
organophosphorus insecticide O, O- -dimethyl O- (2,4,5- 
trichloropheny]l) phosphorothioate, ronnel, was investigated 
together with the effect of the compound on the rate of 
excretion and the qualitative and quantitative nature of the 
phosphorus -containing metabolites eliminated. 

Phosphorus**-labeled ronnel was synthesized and the 
separation and identification of the parent compound and 
certain of its potential metabolites was accomplished by 
paper chromatographic techniques. 

Certain functions of the gut were studied by comparing 
the fate of the insecticide in normal cockroaches and in 
those with the alimentary tract ligated at a particular site; 
between the foregut and midgut, or immediately anterior 
or posterior to the base of the malpighian tubules. 

A quantitative dose of the labeled compound was adminis- 
tered directly into either the foregut or the hindgut and 
the tissues analyzed for unchanged and metabolized ronnel 
after a 24-hour post-treatment interval. 

The foregut wall of the roach was found to be permeable 
to ronnel, but only sparingly so to certain of its hydrolysis 
products. 

Quantitatively about half of the ronnel dose disappeared 
from the foregut in 24 hours, with nearly equal amounts 
penetrating the wall of the crop into the hemocoel or en- 
tering the midgut directly. 

The hindgut wall was readily permeable to both ronnel 
and its hydrolysis products, but again the parent compound 
was more rapidly transported. 

The midgut selectively accumulated the ionizing water 
soluble metabolites of ronnel from the surrounding body 
tissues and fluids. Hydrolytic degradation also appeared 
to occur in the midgut as a ligature between the foregut 
and midgut resulted in a decrease in metabolites in both 
the foregut and remainder tissues. 

The discharge from the malpighian tubules contained 
mainly polar phosphate metabolites, with the hindgut re- 
ceiving about two-thirds of its radioactivity from this 
source. Only small quantities of radioactivity were found 
to pass directly from the mid to the hindgut. 

Oral administration of a sub-lethal dose of ronnel 
progressively inhibited elimination of excreta over a 96- 
hour period, while the non-toxic hydrolysis products had 
no apparent effect. The highest level of excreted phos- 
phorus metabolites from ronnel and metabolite-treated 
roaches was recorded at 48 hours. The total yg.- 
equivalents eliminated was approximately proportional to 
the quantity administered. 

The organosoluble radioactivity extracted from the 
tissues and gut contents was identified as ronnel. The 
radioactivity eliminated with the feces was entirely in the 
form of water soluble metabolites. Over a 96-hour period 
about 50 percent of the excreted radioactivity was identified 
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as dimethyl thiophosphate, 30 percent as ortho and mono- 
methyl phosphates, and the remainder, dimethyl phosphate 
and monomethyl ronnel. 

The relative percentage of dimethyl thiophosphate de- 
creased with time, while the lesser metabolites increased 
and the ortho-monomethyl phosphate fraction remained 
constant. This suggests that alternate routes of detoxica- 
tion have increased importance with time. The apparent 
major detoxication reaction of phosphate-phenyl bond 
hydrolysis possibly becomes saturated or inhibited and is 
unable to keep up with the ingress of the chemical into the 
system. This might account for the late-appearing symp- 
toms produced by the subacute doses. 

Microfilm $2.50; Xerox $3.00. 48 pages. 


NOCTURNALISM IN THREE SPECIES 
OF DESERT RODENTS 


(L. C. Card No. Mic 60-2885) 


Keith Evans Justice, Ph.D. 
University of Arizona, 1960 


Supervisor: E, Lendell Cockrum 


A comparative study was made of the habits and ac- 
tivity rhythms of Dipodomys merriami, Dipodomys specta- 
bilis, and Neotoma albigula, with special reference to 
nocturnalism. 

Both free-living and captive animals were used. The 
free-living animals were studied by the use of automatic 
sensing and recording equipment placed near dens, and by 
direct observation with red illumination. Caged animals 
were studied in the laboratory under controlled conditions 
of light and temperature, and also in the field under nat- 
ural conditions of light and temperature. 

When kept in constant darkness, all three species have 
persistent daily endogenous activity rhythms. The mean 
square deviation from regression of the times of onset of 
running activity was used as a measure of the precision of 
the internal clock. The best ten-day segment for each 
species had a value of 16 for D. merriami, 8 for D. specta- 
bilis, and 23 for N. albigula. The periods of the rhythms 
are slightly greater than 24 hours for D. merriami and D. 
spectabilis, and slightly less than 24 hours for N, albigula. 
The longer period for Dipodomys implies both dawn and 
dusk synchronization under natural conditions. The func- 
tional requirements of dawn and dusk synchronization are 
discussed. 

The phase of the endogenous rhythm may be reset by 
brief light shocks, and the periods of the rhythms may be 
changed by longer exposures to light. These phenomena 
appear to be equivalent to similar phenomena discovered 
in other animals. 

None of the species studied had persistent rhythms of 
lunar periodicity. There was a temporary rhythm of pos- 
sible lunar periodicity which disappeared after the first 
few days in constant darkness. Under natural conditions of 
light, captive individuals of all three species confined 
their locomotor activity to the hours of darkness, but there 
was still no evidence of a lunar influence on activity. 

Free-living Dipodomys were found to be strictly noc- 
turnal; they never appeared above ground until after dusk. 

















Neotoma albigula was occasionally seen on its den during 
the day, but never ventured into the open except at night. 
The moon has a well-marked suppressing effect on the 
activity of all three species. Dipodomys spectabilis stays 
within its den when the moon is far enough above the 
horizon to produce distinct shadows. D. merriami stays 
out of its burrow longer after moonrise, but its activity at 
such times is confined to areas of deep shadow. N. 
albigula may be active within the protection of its den 
structure on moonlit nights, but was never seen to venture 
into unprotected areas of the habitat except when no moon 
was visible. 

D. merriami and D. spectabilis are able to obtain their 
food from highly exposed parts of the habitat by gathering 
it under cover of heavy darkness. A highly specialized 
morphology allows them to do this with great speed and 
efficiency. In contrast, N. albigula spends most of its time 
in highly protected parts of the habitat. It depends upon 
the cacti and other thorny shrubs of the desert for both 
food and protection from predators. It is able to survive 
in the desert despite a generalized cricetid morphology 
and physiology. 

Microfilm $2.85; Xerox $9.90. 2206 pages. 











ORNITHOLOGICAL INVESTIGATIONS IN 
EASTERN GUATEMALA 


(L. C. Card No. Mic 60-2679) 


Hugh Colman Land, Ph.D. 
The University of Oklahoma, 1960 


Major Professor: George M, Sutton 


Situated as it is on the corridor connecting the Amer- 
icas, Guatemala has profited faunally by repeated invasions 
from the north and south. In the geologic past, warm pe- 
riods have encouraged the spread of equatorial forms into 
North America and, conversely, the glacial ages have per- 
mitted boreal species to bridge the jungle barrier and 
move southward into the Andes. Guatemala, with habitats 
ranging from humid jungles to frosty mountains, has pro- 
vided niches that have caught and held many of these ad- 
venturesome forms. 

Geologically complex, the Guatemalan topography in- 
cludes much of the highest terrain in Central America, as 
well as interior valleys, coastal plains on the Pacific and 
Caribbean, and an extensive featureless lowland, the Petén. 
Rainfall is equally varied, ranging from under ten inches 
in valleys in the interior to over 200 inches on parts of 
the Caribbean slope. 

Well-studied parts of the Guatemalan highlands are be- 
lieved to be of great antiquity. In these unchanging pla- 
teaus persist relict bird forms long extirpated from most 
of their ranges. In the Sierra de las Minas, an eastern 
extension of the highlands, and heretofore largely over- 
looked, the presence of these relict forms furnishes addi- 
tional evidence of early influx. In the Caribbean lowlands, 
on the other hand, the avifauna appears to be largely of 
recent derivation from forests to the south. These low- 
lands are much in need of further study. 

Sponsored by the National Science Foundation, I led an 
expedition to eastern Guatemala from July, 1958 to 
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April, 1959, dividing the nine months equally among the 
Sierra de las Minas (highlands, 3500 to 9400 feet), the 
Motagua Valley (arid interior, 600 to 3500 feet), and the 
Polochic Valley (humid tropics, 50 to 4500 feet). Our 
principal effort went into procuring data and specimens 
which would make clear the composition of each of these 
regions. 

Major findings are reported in the final section of the 
dissertation, the species accounts. Here collecting locali- 
ties, plus data concerning ecology, molts, breeding and 
identification, are discussed. Of the 417 species recorded 
(396 collected), 341 are resident. Of these, 122 inhabit the 
highlands, 76 the arid interior, and 228 the humid tropics, 
only 67 of them being found in more than one region. Of 
the 417 species discussed, six have not heretofore been 
reported from Guatemala. The six species represent six 
different genera and families. 

The introductory chapters of the dissertation attempt to 
analyze the present-day avifauna of eastern Guatemala in 
the light of what is known of past invasions. The evidence 
submitted points toward a continuing influx of birds into 
the Caribbean lowlands from the south. The great contrast 
among the three contiguous parts of the study-area em- 
phasizes the complexity of the avifauna of Central America. 

Microfilm $2.50; Xerox $8.40. 185 pages. 


A COMPARATIVE STUDY OF THE 
OVIPOSITOR AND ASSOCIATED STRUCTURES 
IN THE DICTYOPTERA 


(L. C. Card No. Mic 60-2664) 


Edwin Potter Marks, Ph.D. 
Kansas State University, 1960 


An investigation of the comparative anatomy of the 
female reproductive structures of the cockroach, mantis, 
and termite was undertaken with a twofold purpose. The 
first was an attempt to clarify the phylogenetic relation- 


ships among these three groups. The second purpose was 
to study the development of the ovoviviparous habit among 
the cockroaches. 

Both dissections and cleared skeletal preparations were 
made from twenty-two species of cockroaches representing 
seven subfamilies and fourteen genera, Stagomantis 
carolina Job. and Mastotermes darwinensis Froggart were 
employed to represent the mantis and termite respectively. 
A standardized terminology based on that used by Snod- 
grass was worked out and employed in all descriptions. 

Comparison of the ovipositor and associated structures 
among the mantis, termite, and cockroach demonstrates 
many homologous structures but three distinct lines of 
specialization. The generalized features of the mantis and 
termite ovipositors are contrasted with the more highly 
specialized ovipositor of the cockroach. 

Among the various subfamilies of cockroaches, three 
distinct lines of development are found, The first includes 
the subfamily Blattinae with a well-developed ovipositor 
and a heavily sclerotized ootheca. The second line of de- 
velopment includes the subfamilies Pseudomopinae, 
Ectobiinae, Panchlorinae, Blaberinae, and Oxyhaloinae. In 
this line, a progression from simple oviparity to complete 
ovoviviparity can be demonstrated. This is accompanied 
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by reduction of the ovipositor and specialization of the 
vestibulum and genital chamber. The third line of develop- 
ment includes only the subfamily Panesthinae. Only one 
species from this subfamily was available for study. This 
species is oviparous but structurally distinct from any of 
the other forms studied. Other members of this subfamily 
are known to be ovoviviparous. From this evidence it is 
concluded that the ovoviviparous habit must have arisen 
among the cockroaches at least twice. 

Paleontological evidence is cited and an hypothesis 
presented which proposes that the mantis is descended 
from a Permian cockroach which possessed an exserted 
ovipositor, while the present day cockroaches and the ter- 
mites are descended from a form with an internal ovipos- 
itor which produced an internal ootheca. From this 
common form the termites split off and found protection 
for their eggs in the colonial, nesting habit. At a much 
later time the cockroaches split into the three develop- 
mental lines proposed, one retaining the oviparous habit 
and the other two developing various forms of ovoviviparity. 

Microfilm $2.50; Xerox $5.80. 116 pages. 


LIFE HISTORY OF MARSIPOMETRA HASTATA 
AND THE BIOLOGY OF ITS HOST, 
POLYODON SPATHULA. 


(L. C. Card No. Mic 60-2875) 


Fred Paul Meyer, Ph.D. 
Iowa State University of Science and Technology, 1960 








Supervisor: Martin J. Ulmer 

Various stages in the life history of Marsipometra 
hastata (Linton, 1898) Cooper, 1917, a cestode parasite of 
the paddlefish, Polyodon spathula (Walbaum, 1792) 
Rafinesque, 1820, have been reared in the laboratory. 
Gravid worms release large numbers of eggs which hatch 
upon contact with fresh water warmer than 60°F. Lower 
temperatures greatly retard hatching. Coracidia of M. 
hastata closely resemble those of other pseudcphy!lideans. 
Their activity and life span are directly affected by water 
temperatures, and below 55°F. the larvae are inactive. 
Cyclops bicuspidatus Claus serves as an intermediate host 
for M. hastata. Onchospheres penetrate the wall of the 
intestine within six hours after their ingestion by the cope- 
pod. Early development within the haemocoel is rapid and 
within two weeks, small plerocercoids are produced. 
Normal procercoid stages are not formed and the larvae 
do not develop a cercomer. Stages recovered from the 
haemocoel of C. bicuspidatus approximate the size and 
shape of the smallest worms recovered from the intestines 
of naturally-infected paddlefish. Feeding experiments to 
complete the life cycle have been impossible because of 
the unavailability of parasite-free Polyodon, but evidence 
is presented suggesting that a second intermediate host is 
not required, 

A study of the morphology of the three previously de- 
scribed species of Marsipometra was undertaken. Of 
these, M. parva is accepted as a valid and separate species. 
Careful comparisons of type specimens of M. confusa and 
M. hastata with material collected in this study suggest the 
feasibility of reducing M. confusa to synonymy with M. hastata. 
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A study of the food habits of the paddlefish, Polyodon 
spathula, indicates pronounced differences in the diets of 
fish collected from the Missouri and Mississippi Rivers. 
In the former, zooplankters form the bulk of the diet; in 
the latter, mayfly naiads are the major food items. 

Attempts to study the spawning behavior of the paddle- 
fish were unsuccessful. Evidence from histological ex- 
aminations, growth studies, and field observations indicate 
that individual fish do not spawn annually, but appear to do 
so at irregular intervals of four to seven years. A study 
of the fecundity of several large female fish indicates that 
a 25 pound paddlefish will produce approximately 140,000 
eggs. 

Morphometric studies show that the relationship be- 
tween total body length and paddle-length follows the equa- 
tion: Y = 0.23660 X plus 1.48 inches. The length-weight 
relationship for fish from the Missouri River follows the 
equation: log W = 2.84250 log L minus 3.63867. For fish 
from the Mississippi River, the relationship is expressed 
by log W = 3.46452 log L minus 4.60497. 

Condition factors show that old fish in the Missouri 
River are proportionately heavier than young fish. This is 
not evident in the Mississippi River. No seasonal trends 
in condition factors were noted in fish from either river. 

Use of cross-sections of the dentary bone cleared in 
xylol provided the most satisfactory index to age. Annuli 
are defined as distinct, continuous layers of bone encom- 
passing the first strip of dermal bone and Meckel’s carti- 
lage. Fish of known age are unavailable but length- 
frequency tables, dominant year classes, sectioned dentary 
bones, and back-calculations are employed to support the 
interpretations of age ascribed to individual paddlefish. 

Microfilm $2.50; Xerox $7.00. 148 pages. 


EXPERIMENTAL STUDIES ON THE IMMUNE 
RESPONSE OF CHICKENS TO SOLUBLE ANTIGENS 


(L. C. Card No. Mic 60-3244) 


August Peter Mueller, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Harold R. Wolfe 


Part I. The response of inbred lines of single comb white 
leghorns to a single dose of bovine serum albumin. 


Four inbred strains of single comb white leghorns were 
assayed for antibody response to a single intravenous in- 
jection of bovine serum albumin. Quantitative antibody 
nitrogen determinations of the sera obtained on day 8 post- 
injection show differences do exist among the inbred lines 
in the ability to respond. In 133 birds assayed, antibody 
content was consistently higher on day 8 than on day 6 or 
10 postinjection. No reduction in variability of response 
was immediately apparent using these inbred lines rather 
than chickens from a randomly bred population. 


Part II. Antibody production in bursectomized chickens 
and in chickens injected with 19-nortestosterone on the 5th 
day of incubation. 


This research was conducted in order to quantitatively 
determine the role of the bursa of Fabricius in precipitin 





production. Arbor Acre White Rock chickens were bur- 
sectomized at 1, 2, 5 or 10 weeks of age and their ability 
to produce antibodies tested at 6, 12 or 22 weeks of age 
following a single intravenous injection of bovine serum 
albumin. Chickens bursectomized at 1 or 2 weeks of age 
did not differ from each other in ability to produce anti- 
body when challenged at a later date, but produced less 
than chickens bursectomized at 10 weeks of age and con- 
trols, which did not differ in antibody response. Chickens 
bursectomized at 5 weeks of age produced less antibody 
than controls, but more than chickens bursectomized at 
1 or 2 weeks of age. 

Injection of 0.63 mg 19-nortestosterone into eggs on 
the fifth day of incubation prevents differentiation of the 
bursa of Fabricius. Chickens resulting from such treat- 
ment did not demonstrate circulating antibody following a 
single intravenous injection of bovine serum albumin. 


Part II. Specific unresponsiveness in the adult chicken as 
a result of a massive antigen injection. 


Adult Arbor Acre White Rock chickens, 45 and 69 weeks 
of age, were given 2.61 gm bovine serum albumin per kilo- 
gram body weight or roughly 65 times the immunizing dose 
usually administered in this laboratory. Nine of 14 
chickens given this dose failed to produce antibody follow- 
ing the elimination of antigen. Subsequent challenge at 59, 
84, 96 and 103 weeks of age showed the birds to be spe- 
cifically unresponsive to bovine serum albumin. Challenge 
with a heterologous antigen, human gamma globulin, at 
101 weeks of age showed no interference in antibody re- 
sponse to a non cross-reacting antigen. One of the nine 
birds made unresponsive by the massive dose did recover 
from the unresponsive state. 

Microfilm $2.50; Xerox $5.20. 101 pages. 


ENDOPARASITIC GASTROPODS OF 
PUGET SOUND HOLOTHURIANS 


(L. C. Card No. Mic 60-3357) 


Elisha Seujit Tikasingh, Ph.D. 
Oregon State College, 1960 


Major Professor: Ivan Pratt 


During the period July 29 to August 30, 1958, and June 
20 to September 10, 1959, 825 holothurians were collected 
from various regions in Puget Sound, Washington, and 
examined for their endoparasitic gastropods. A total of 
13.3% of all holothurians examined were infected. However, 
only five of the 11 species of sea cucumbers harbored any 
parasites. Three species of parasitic gastropods were 
found in the following holothurians: Parastichopus cali- 
fornicus (Stimpson), Cucumaria lubrica H.L. Clark, C. 
miniata (Brandt), Eupentacta quinquesemita (Selenka) and 
E, pseudoquinquesemita Deichmann. The highest incidences 
were found in E. pseudoquinquesemita 37.8% and E. quin- 
quesemita, 31.1%. ae os 

Comenteroxenos parastichopoli n. gen., n. sp., was 
found in Parastichopus californicus (Stimpson). A total of 
209 of these parasites was recovered. They are tubular, 
vermiform parasites, attached to the intestine of the host. 
A good portion of the animal is occupied by a pseudopallial 
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cavity. Near the proximal, attached end, and lying in the 
pseudopallial cavity, is a single testis. Near this end also, 
is a narrow, ciliated tubule which connects the pseudo- 
pallial cavity with the intestine of the host. Above the 
pseudopallial cavity is 2 complexly branching and anasto- 
mosing ovary. It extends for almost the entire length of 
the body. Towards the distal, unattached end, is a short 
oviduct, which connects the ovary with the pseudopallial 
cavity. The muscular system is only weakly developed. 
All other organ systems are completely wanting. It differs 
from Enteroxenos in the following characteristics: the 
complexly branching and anastomosing nature of its ovary, 
and its single, somewhat smaller testis. 

Thyonicola mortenseni Mandahl-Barth was found in 
Cucumaria miniata (Brandt) and C, lubrica H.L. Clark, and 
it is the first record of this genus in American waters. 
One specimen measured 303 cm. in length before preser- 
vation and it is now the longest parasitic gastropod re- 
ported. 

A new species of Thyonicola was also discovered. It is 
described as T. americana from the two species of 
Eupentacta examined. It differs from T. mortenseni in the 
following characteristics: the branching, anastomosing 
nature of its ovary; the variable number of testes; and the 
absence of a “diaphragm” separating the oviduct from the 
pseudopallial cavity. 

Development of T. americana was shown to be typical 
for gastropods. Microfilm $2.50; Xerox $3.60. 64 pages. 




















THE PHYLOGENY OF AMERICAN LAND SNAILS 
WITH EMPHASIS ON THE POLYGYRIDAE, 
ARIONIDAE, AND AMMONITELLIDAE, 


(L. C. Card No. Mic 60-2681) 


Glenn Robert Webb, Ph.D. 
The University of Oklahoma, 1960 


Major Professor: Dr. Harley P. Brown 


The genitalial development, mating-behavior, and func- 
tioning of the sex-organs were studied in the Arionidae, 
Philomycidae, Polygyridae, Zonitidae, Ammonitellidae, 
Haplotrematidae, and Oreohelicidae. Less complete ob- 
servations were made on other families which might be 
related to the Polygyridae. 

Pilsbry’s superfamilies, Holopoda and Aulacopoda, are 
considered invalid, as the characteristic supposedly dis- 
tinguishing one group from the other (presence of a pedal 
groove) was found in varying degrees of prominence in 
members of both groups. 

The genus Arion was demonstrated to have a true penis, 
penis-retractor muscle, and traces of a verge. Due to the 
pattern of genitalial development, the Arionidae of the Old 
World are believed possibly derived from the Zonitidae. 
The supposed New World Arionidae are indicated to belong 
to several other phylogenetic groups or families. Arioli- 
max and Hesperarion are considered to be derived from 
xanthonycid snails independently of Bunnya, Hemphillia, 
Magnipelta, and Gliabates, which are believed to be de- 
rived through Humboldtiana-like snails. 

Prophsaon is formally transferred to the Polygyridae 
on the basis of genitalial functioning and development. 

















Zacoleus and Udosarx, a new genus discovered during 
the study, are transferred into a new subfamily Zacoleinae, 
allied to the Philomycidae but representing a separate 
lineage from the common ammonitellid-oreohelicid an- 
cestral stocks. 

The North American Ammonitellidae are believed to 
have familial, if not generic allies in both South America 
and Australia. The Oreohelicidae seem to be plant-eating 
relatives of the snail-eating Haplotrematidae, rather than 
very close allies of the ammonitellid stocks. A possible 
relationship of these snails with the Zonitinae and 
Endodontidae is recognized. 

The Sagdidae are evaluated in relationship to the Poly- 
gyridae. With the finding of a dart-organ and verge in the 
specimens of Lacteoluna selenina (Gould) studied, the 
sagdids are believed to be related to the helicoids rather 
than to the polygyrids. 

Microfilm $2.50; Xerox $4.20. 78 pages. 








AN INTRACELLULAR CLEAVAGE INHIBITOR 
IN SEA URCHIN EGGS 


(L. C. Card No. Mic 60-2969) 


Nancy Dolly Wolfson, Ph.D. 
Duke University, 1960 


Supervisor: Karl M. Wilbur 


The present work demonstrates that cell division in 
sea urchin eggs is retarded by a factor existing in homo- 
genates of eggs of the same species. The retarding ac- 
tivity of the factor is shown to exist in the soluble portion 
of the homogenate. It is thermostable and dialyzable, and 
therefore probably not of very high molecular weight. It 
is unstable at room temperature and disappears rapidly 
with aeration. The retarding activity is adsorbed on char- 
coal and some of the adsorbed activity can be recovered 
from the charcoal by elution with alcohol. The retardation 
of cleavage induced by the factor in the egg homogenates 
is very sensitive to pH, being greater at more acid pH. 
The activity of the factor is also sensitive to the presence 
of reduced sulfhydryl groups, so that the addition of 
reduced glutathione enhances the retardation and oxidized 
glutathione diminishes the retardation. 

The physiological characteristics of the retarding ac- 
tivity are difficult to pin down at present because of the 
instability of the factor. When supernatants of egg homo- 
genates were applied to fertilized eggs at various periods 
during the first and second cleavages, the cleavage delays 
were quite variable but no consistent differences in sensi- 
tivity to delay was detected between any portions of the 
mitotic cycle. No difference was detected in the delays 
induced in cleavage by extracts of unfertilized eggs, as 
compared with extracts of developing embryos. Extracts 
of gut, ovaries and testes also induced delays in cleavage. 
However extracts of sperm alone did not. 

The amount of retardation induced depended upon the 
concentration of the factor and when cleavage was blocked 
for long periods of time eggs frequently skipped first 
cleavage, to cleave later from one into four cells. The 
cleavage block was reversible. Fertilized eggs in concen- 
trations of extract sufficient to inhibit cleavage completely 
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could be removed to fresh sea water in which they pro- 
ceeded with cleavage, even after having been blocked for 
several hours. These eggs produce plutei of normal ap- 
pearance. 

The history of other growth inhibitors of natural origin 
is reviewed and the implications of an internal cell divi- 
sion regulator are discussed. The relation of this sulf- 
hydryl-sensitive factor to current investigations on sulf- 
hydryl proteins is also discussed. 

Microfilm $2.50; Xerox $4.00. 74 pages. 


PIGMENTED MICROORGANISMS OCCURRING 
WITH HOUSE FLY CULTURES AND 
THEIR RELATIONSHIP TO TWO 
HOUSE FLY STRAINS 


(L. C. Card No. Mic 60-2668) 


John Louis Zaharis, Ph.D. 
Kansas State University, 1960 


A violet color developing on Cellucotton watering pads 
in rearing cages of insecticide-resistant flies designated 
CAL was investigated. An attempt to explain its absence 
in rearing cages of insecticide-susceptible flies designated 
KUN was also made. By use of sterilized Cellucotton in 
cotton stoppered and screen-enclosed beakers, it was de- 
termined that the agent responsible for the violet color 
was airborne. 

In the absence of the violet color in the KUN fly cages, 
a yellow color appeared on the surface of the watering 
dishes. This color was traced to the presence of two yellow 
bacterial species, Flavobacterium breve and Sarcina flava, 
which were isolated on nutrient agar and identified accord- 
ing to the descriptions in Bergey’s Manual of Determina- 
tive Bacteriology, 7th edition. By changing the food form 
supplied to the flies from a powdered, non-fat milk and 
sugar mixture to a solution of Pet brand evaporated milk 
in Cellucotton, the yellow organisms failed to develop on 











the watering pads. Despite their absence, the violet color 
failed to develop in the cages of KUN flies. 

By placing an amount of dry fly excreta and regurgitant 
scraped from the respective fly strain cages onto inoculated 
watering pads, it was observed that a ring of inhibition 
formed around the mound of dry deposit obtained from KUN 
flies but that the violet color developed up to the mound of 
material obtained from CAL flies. A mound of washed 
sand produced results similar to the CAL fly excreta. 

This inhibition was attributed to KUN flies. No noticeable 
difference in the effects of the sex of KUN flies on inhibi- 
tion of violet color was observed. The strength of the in- 
hibitory factor could be quantified to the extent that some- 
where between 200 and 350 adult KUN flies were required 
to be present in a cage in order to inhibit development of 
the violet color. 

Isolation of the organisms from a dish of violet-colored 
Cellucotton proved to develop chromogenesis when streaked 
on starch agar. A highly mucoid, colorless colony and a 
yellow colony of gram-negative rod-shaped cells were 
always isolated from a dish of violet-colored Cellucotton. 
The development of a violet to rusty-brown pigment on 
agar developed only from the mucoid form of the otherwise 
colorless colony. Inoculation of this violet colony onto 
sterile Cellucotton in a cotton stoppered flask resulted in 
development of violet Cellucotton. The colorless organism 
was identified as Pseudomonas salopia and the yellow 
bacterium as Flavobacterium lutescens. 

A bactericidal principle described in the literature as 
early as 1926 in connection with house flies was believed 
to be the explanation for the selective influence of KUN 
flies on the bacteria producing the violet color on Cellu- 
cotton. The bacterium responsible for the violet pigmenta- 
tion on Cellucotton is sensitive to the bactericidal sub- 
stance when present in sufficient quantity. The yellow pig- 
mented bacteria were not affected by this substance. It is 
believed that this bactericidal principle has been lost in 
the CAL fly strain as a result of some change in the cel- 
lular metabolism of cells lining the fly stomach. This 
condition is believed to have been brought about as a result 
of the pressure of an organophosphorus chemical. 

Microfilm $2.50; Xerox $3.00. 39 pages. 
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